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49 Human Secreted Proteins 
Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
5 polypeptides, and their production. 

Sackground of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human ceils and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
15 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, iysosomeg, 
and the other organelles. 
20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 
25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
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proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
5 include the commercially valuable human insulin, interferon, Factor VIII, human 
growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
10 rnedical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 
The present invention relates to novel polynucleotides and the encoded 
15 polypeptides. Moreover, the present invention relates to vectors, host cells, 

antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
20 invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

Definitions 
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The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., (he natural environment if it is naturally occurring), and thus is 
5 altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
10 mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
preparations or other compositions where the art demonstrates no distinguishing 
features of the potynucleotide/sequences of the present invention. 

15 In the present invention, a "secreted" protein refers to those proteins capable 

of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 

20 to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 

25 kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 
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disclosed herein, but do not comprise ail or a portion of any intron. In anotlier 
embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
5 the coding sequence of more than 1000, 500, 250, 100, 50. 25. 20, 15, 10, 5, 4, 3, 2, or 
1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 

10 nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 

untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 

15 polynucleotide as broadly defined. 

In the present invention, the full length sequence identified as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (contig 
analysis). A representative clone containing ail or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 

20 shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

25 A "polynucleotide" of the present invention also includes those 

polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
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sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
5 Denhardt's solution, 10% dextran sulfate, and 20 ^g/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0. Jx SSC at about 65 degree C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 

JO accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCI; 
0.2iV1 NaHjPO^; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 

15 salmon sperm blocking DNA; followed by washes at 50 degree C with IXSSPE, 
0.1% SDS. In addition, to achieve even lower stringency, washes performed 
following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC). 

Note that variations in the above conditions may be accomplished through the 
20 inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
25 due to problems with compatibility. 
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Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
5 molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double- stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 

10 single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 

15 triple stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 

20 chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 

25 posttransiational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
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detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, incJuding the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
5 a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiqiiitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 

10 ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 

15 gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 

iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 

20 2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 

POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C, 
Johnson, Ed,, Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY AcadSci 663:48-62 (1992).) 
"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 

25 refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 
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"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 
5 exist, it need not be identical to that of the polypeptide, but rather substantially similar 
to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25-fcld less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 

10 the polypeptide of the present invention.) 

Many proteins (and translated DNA sequences) contain regions where the 
amino acid composition is highly biased toward a small subset of the available 
residues. For exaniple, membrane spanning domains and signal peptides (which are 
also membrane spanning) typically contain long stretches where Leucine (L), Valine 

15 (V), Alanine (A), and Isoleucine (i) predominate. Poly- Adenosine tracts (polyA) at 
the end of cDNAs appear in forward translations as poly-Lysine (poly-K) and poiy- 
Phenylalanine (poiy-F) when the reverse complement is translated. These regions are 
often referred to as "low complexity" regions. 

Such regions can cause database similarity search programs such as BLAST to 

20 find high-scoring sequence matches that do not imply true homology. The problem is 
exacerbated by the fact that most weight matrices (used to score the alignments 
generated by BLAST) give a match between any of a group of hydrophobic amino 
acids (L,V and I) that are commonly found in certain low complexity regions almost 
as high a score as for exact matches. 

25 In order to compensate for this, BLASTX.2 (version 2.0a5MP-WashU) 

employs two filters ("seg" and "xnu") which "mask" the low complexity regions in a 
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particular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids in the low complexity region have been 
replaced with the character "X". This is then used as the input sequence (sometimes 
referred to herein as "Query" and/or "Q") to the BLASTX program. While this 
5 regime helps to ensure that high-scoring matches represent true homology, there is a 
negative consequence in that the BLASTX program uses the query sequence that has 
been masked by the filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
does not necessarily indicate that either the underlying DNA sequence or the 

10 translated protein sequence is unknown or uncertain. Nor is the presence of such 
stretches meant to indicate that the sequence is identical or not identical to the 
sequence disclosed in the alignment of the present invention. Such stretches may 
simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 

15 sequence(s) (sometimes referred to herein as "Subject", "Sbjct", and/or "S") indicated 
in the specification, sequence table (Table I), and/or the deposited clone is (are) the 
definitive embodiment(s) of the present Invention, and should not be construed as 
limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

20 

FolynHgkQttdes and Polypeptides of the I^yentipir 



FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The computer algorithm BLASTX has been used to determine that the 
25 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
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gil2340096 (ail information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Homo sapiens 
protein". A partial alignment demonstrating the observed homology is shown 
immediately below. 



>gi| 2340096 (AC002481) match to W07770 (HID:gl281782) , AA3a3562 
(HID:g2035879), 

and AA399396 <NID:g205314l) [Homo sapiens] 
Length = 316 

Plus strand HSPs: 

Score = 632 (222.5 bits). Expect = 2.7e-74, Sum P(2) = 2-7e-74 
Identities = 123/123 (100%), Positives = 123/123 (100%), Frame = +1 

Q; 226 QQKLSKLDGQVWIALYNLLLSPEAQARYCLTSFZiKGRLI.KLRAFLTDTLI,DQLPNLAHLQ 405 

QQKLSKLDGQVWIALyNLLLSPEAQARYCLTSFAKGRLLKLRAFLTDTLLDQLPMLAHLQ 
Si 170 QQKLSKLDGQVWIALYHLLLSPEAQAHYCLTSFAKGRLLKLRAFLTDTLLDQLPHLAKLQ 229 

QS 406 SFLftHLTLTETQPPKKDLVLBQIPEIWERLEREHRGKWQAIAKHQLQHVFSPSBQDLRLQ 585 

SFLAHLTLTETQPPKKDLVLEQIPErWERLEREKRGKWQAIflKHQLQBVFSPSEQDLRLQ 
S: 230 SFLAHLTLTETQPPKKDLVLEQIPEIWERLERBNRGKWQAIAKHQLQHVFSPSEQDLRLQ 289 

Q: 586 ARR 594 



Score = 142 (50.0 bits). Expect = 2.7e-74, Sum P(2) «= 2.7e-74 
Identities = 25/25 (100%), Positives = 25/25 (100%), Frame = +1 

Q( 718 RECQVKHWEKHGKTCVLAAQGDRAK 79 2 

RECQVKHWEKHGKTCVLAAQGDRAK 
S: 292 RECQVKHWEKHGKTCVLAAQGDRAK 316 



35 The segments of gil2340096 that are shown as "S" above are set out in the 

sequence listing as SEQ ID NO. 109 and SEQ ID NO. 11 1. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art, 

40 some of which have been described elsewhere herein. 
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Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 110 and/or SEQ 
ID NO. 1 12 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer arc, of course, removed). 
5 It has been discovered that this gene is expressed primarily in the following 

tissiies/cDNA libraries: Human adult testis, large inserts; Human Adult Testes, Large 
Inserts, Reexcision and to a lesser extent in Human Testes; 

Soares„fetal„iung__NbHL19W; Early Stage Human Lung, subtracted; H. Meningima, 
Ml; Human Fetal Dura Mater; Synovial Fibroblasts (control); Human Fetal Lung HI; 
10 Human Testes, Reexcision; Endothelial-induced and Hodgkin's Lymphoma II. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

60 as residues: Ser-I8 loLys-27, Phe-31 toTrp-36, Pro-41 toSer-48,Thr-I12 to Lys- 
1 19, Leu-133 to Lys-140, Pro-155 to Leu-160, Ala-193 to Cys-266, GIn-227 to Lys- 
232. 

15 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:l 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

20 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 1 110 of SEQ ID NO: U , b 
is an integer of 15 to 1 124, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 1 1 , and where b is greater than or equal to a 

25 + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
5 gnllPlDlei254905 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "synaptogyrin 2 
[Homo sapiens]". A partial alignment demonstrating the observed homology is shown 
immediately below. 



>gnl|PID|el254905 (AJ00230B) synaptogyrin 2 [Homo sapiens] 

Length = 224 



score " 677 (238.3 bits). Expect = 5.3e-66, P = 5.3e-66 

Identities = 137/164 (B3%), Positives - 140/164 (85%), Frame = +1 

Q; 10 ESXXXXXXXXXXSFDLRRFLTQPQWARAVCLVFALIVFSCIYGEC-YSNAHESKQMifCVF 189 

ES SFDLRRFLTQPQWARAVCLVFALIVFSCIl-GEC-YSNJUlESKQMyCVF 
S: 2 ESGAyGAAKAGGSFDLRRFLTQPQVVARAVCLVrALIVFSCIYGBGySNAHESKQMiCVP 51 

Q: 190 KRHEDACRYGSAIGVIAFLASAFFr,WDAYFPQISNATDRKYLVlGDI.LFSALWTPLWPV 369 

HRMEDACRyGSAIGVEAFLASAFFLWDAYFPQISNATDRKYLVIGDLLFSALWTFLWFV 
S: 62 HRNEDACRyGSAIGVLAFLASAFFLWDAYFEQISHATDRKYLVIGDLLFSALHTFLWFV 121 

Qt 370 GFCFLTNQWAVTNPKTCWWGP-TL*GSHHLQFFSI-SPGVLASI. 495 

GFCFLTNQWAVTHPK G ++ + FFSI 5 GVLASL 
S: 122 GFCFLTNQWAVTNPKDVLVGADSVRAAITFSFFSIFSWGVLASL 165 



30 The segment of gnii PI Die 1254905 that is shown as "S" above is set out in the 

sequence listing as SEQ ID NO. 1 13. Based on the structural similarity these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 

35 been described elsewhere herein. 



wo 00/61626 



13 



PCT/USOO/09066 



Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ (D NO. 1 14 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 
5 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Primary Dendritic Cells, lib 1 and to a lesser extent in Soares 
ovary tumor NbHOT; Primary Dendritic ceils,frac 2; Breast Cancer Cell line, 
angiogenic; NCI_CGAP_GCB1; Soares„NFL_T_GBC_Sl; Soares fetal liver spleen 
INFLS; Soares_total_fetus_Nb2HF8_9w; Soares_fetaLheart_NbHH19W; Spleen, 

10 Chronic lymphocytic leukemia; Soares_senescent_fibroblasts„NbHSF; Human 

Soleus; Human Primary Breast Cancer Reexcision; NCI_CGAP_Co8; Soares infant 
brain I NIB; Soares_fetalJung_NbHL19W; LNCAP prostate cell line; H. Lymph 
node breast Cancer; NCI_CGAP_Co9; Human Fetal Kidney; Human umbilical vein 
endothelial cells, lL-4 induced; Dendritic cells, pooled; Activated T-Cell 

15 (12hs)/Thiouridine labelledEco; NCl_CGAP_Kid5; Human Bone Marrow, treated; 
Soares„fetaLheart_NbHH19W; Human Primary Breast Cancer; Human Quadriceps; 
Human Tonsils, Lib 2; Healing groin wound - zero hr post-incision (control); pBMC 
stimulated w/ poly I/C; Breast Cancer cell line, MDA 36; Stratagene placenta 
(#937225); Human Pituitary, subt iX; NCI_CGAP_Co3; NCI„CGAP_Pr22; Human 

20 Testes Tumor, re-excision; Human Thymus; Soares breast 2NbHBst; Colon Tumor; 
Colon Carcinoma; Human Substantia Nigra; Human Placenta; H Macrophage (GM- 
CSF treated), re-excision; Normal colon; Human Fetal Kidney, Reexcision; human 
tonsils; NCLCGAP_Kid3; NCl_CGAP_Prl2; Hodgkin's Lymphoma II; Human 
Resting Macrophage; H. Leukocytes, normalized cot 5B; Human Eosinophils; Human 

25 promyelocyte; Soares_NSF_F8_9W_OT_PA_P_S 1 ; 

Soares_parathyroid „tumor„NbHPA ; Soares_fetalJiver_spleen_lNFLS_S 1 ; 
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Stratagene lung carcinoma 937218; Lung Carcinoma A549TNFalplia activated; 
Human Amygdala Depression, re-excision; Human Pancreatic Langerhans; LPS 
activated derived dendritic cells; Bone Cancer; Human Kidney; Human epithelioid 
sarcoma; Human (Caco-2) cell line, adenocarcinoma, colon, remake; Human Colon, 
5 subtraction; Human Aortic Endothelium; Human colon carcinoma (HCC) eel! line, 
remake; Hodgkin's Lymphoma I; Adipocytes,re-excision; H. Epididiymus, caput & 
corpus; H. cerebellum. Enzyme subtracted; Breast Lymph node cDNA library; 
Human Lung; Gem cells cyclohexamide treated; Raji Celts, cydohexamide treated; 
Soares_parathyroid_tumor_NbHPA; B Cell lymphoma; Human Epididymus; 

JO Hepatocellular Tumor; Healing groin wound, 7.5 hours post incision; Human 

endometrial stromal cells-treated with progesterone; Healing groin wound, 6.5 hours 
post incision; Synovial hypoxia; Human Colon, re-excision; KMH2; Human Infant 
Brain; Mo7e Cell Line GM-CSF treated (Ing/ml); TF-1 Cell Line GM-CSF Treated; 
NCI„CGAP_Co2; NCLCGAP_Lul; NCI_CGAP_Pr9; NCI_CGAP_Coi2; 

15 NCI_CGAP^Kid6; NCI_CGAP_Pr]0; NCI„CGAP_Prl I ; NCl_CGAP„Pr20; 

NCI_CGAP_Pr23; Monocyte activated, re-excision; W28; Human Uterine Cancer; 
Human Heart; Human Hippocampus; Human Activated Monocytes; Ulcerative 
Colitis; Hemangiopericytoma; Hepatocellular Tumor, re-excision; Human Liver, 
normal; Stratagene liver (#937224); Pancreas Islet Cell Tumor; Resting T-Cell 

20 Library,!!; breast lymph node CDNA library; Colon Tumor II; Human fetai heart, 
Lambda ZAP Express; Scares melanocyte 2NbHM; Human Adult Pulmonary.re- 
excision; CD34 depleted Huffy Coat (Cord Blood), re-excision; Anergic T-cell; 
NCI_CGAP_Br2; Na_CGAP_GC3; Na_CGAP_HN4; NC!_CGAP_Lu5; 
NCI_CGAP_CLL1; NCI_CGAP^Kid6; Activated T-cell(12h)/Thiouridine-re- 

25 excision; Boae Marrow Cell Line (RS4,! !); T cell helper II; Infant brain, LLNL array 
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of Dr. M. Scares I NIB; Human fetal heart, Lambda ZAP Express and Stratagene 
neuroepithelium (#937231). 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
61 as residues: Asn-36 to Tyr-44, Thr-107 toTrp-1 13. 
5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

10 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1508 of SEQ ID NO: 12, b 
is an integer of 15 to 1522, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 

15 + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain INIB and to a lesser extent in Activated 

20 T-Cell5,I2 hrs.re-excision; H. Kidney Cortex, subtracted; Rejected Kidney, lib 4; 
Nine Week Old Early Stage Human; Soares ovary tumor NbHOT; prostate -edited; 
Human Primary Breast Cancer; H. Epididiymus, cauda; Stratagene colon HT29 
(#93722 1); H uman Pineal Gland; Healing groin wound - zero hr post-incision 
(control); Soares adult brain N2b4HB55Y; Stratagene fetal spleen (#937205); Human 

25 Primary Breast Cancer Reexcision; Spinal cord; Soares_fetal_heart_NbHH 19W; 
Human Whole Six Week Old Embryo; breast lymph node CDNA library; Bone 
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marrow; Soares_fetal_heart_NbHH19W; Human Cerebellum; Primary Dendritic 
Ceils, lib 1 ; Human Adult Skeletal iVIuscle; Human Bone Marrow; Activated T-Cells, 
12 hrs, subtracted; Human Prostate Cancer, Stage B2; Human Whole 6 Week Old 
Embryo (11), subt; CD34+cel!s, II, FRACTION 2; Human Prostate Cancer, Stage B2 
5 fraction; Human Fetal Spleen; Scares retina N2b4HR; Stratagene ovary (#9372 1 7); 
Human Normal Breast; pBMC stimulated w/ poly I/C; NTERA2 + retinoic acid, 14 
days; Salivary Gland, Lib 2; Human Osteosarcoma; wilm's tumor; Human Infant 
Brain; Human Chronic Synovitis; Human Activated T-Celis; Human 
Hypothalmus.Schizophrenia; Human Activated Monocytes; Stratagene hNT neuron 

1.0 (#937233); Ulcerative Colitis; Scares breast 2NbHBst; Human Adrenal Gland Tumor; 
Stratagene colon (#937204); Macrophage (G M-CSF treated); Human adult testis, 
large inserts; 12 Week Old Early Stage Human; Human Placenta; Colon J'umor II; 
Human Synovial Siarcoma; Smooth muscle,control; Monocyte activated; Human 
Bone Marrow, treated and Soares fetal liver spleen INFLS. 

15 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

62 as residues: A5n-47 to Arg-54. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:13 and may have been publicly available prior to conception of 

20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 817 of SEQ ID NO: 13, b 

25 is an integer of 15 to 83 1, whe^re both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO: 13, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 4 
5 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Bone Marrow Cell Line (RS4,1 1) and to a lesser extent in 
Stromal cell TF274; 12 Week Old Early Stage Human; Anergic T cell; Stratagene 
ovary (#937217); Stratagene endothelial cell 937223; Osteoblasts; Stratagene 
endothelial cell 937223; Stratagene lung (#937210); Endothelial-induced; Endothelial 

10 cells-control ; T-Cell PHA 16 hrs; Smooth muscie,control; Activated T-cells; Resting 
T-Ceii Library ,11; Human Fetal Lung III; Human Synovium; Stratagene endothelial 
cell 937223; T-Cel! PHA 24 hrs; Hemangiopericytoma; Smooth muscle, serum 
treated; Adipocytes; Cem cells cyclohexamide treated; Raji Cells, cyclohexamide 
treated; Stratagene HeLa cell s3 937216; Stratagene endothelial cell 937223; human 

15 ovarian cancer; Stratagene fetal spleen (#937205); 12 Week Old Early Stage I luman, 
II; Human Liver, normal; Early Stage Human Brain; Soares melanocyte 2NbHM; 
Bone marrow; HUMAN B CELL LYMPHOMA; Human Prostate Cancer, Stage C 
fraction; Stratagene HeLa cell s3 937216; Human Adipose Tissue, re-excision; 
Human Colon, re-excision; Human Umbilical Vein Endothelial Cells, uninduced; 

20 Stratagene ovarian cancer (#9372 19); Macrophage-oxLDL, re-excision; Hodgkin's 
Lymphoma 11; human corpus colosum; Glioblastoma; JurkatT-cell Gl phase; Human 
Chronic Synovitis; Human Bone Marrow, re-excision; Human Fetal Kidney; 
Apoptotic T-cell; Stratagene ovarian cancer (#937219); Stratagene liver (#937224); 
Human Microvascular Endothelial Cells, fract. A; Spleen, Chronic lymphocytic 

25 leukemia; Nine Week Old Early Stage Human; Soares feta! liver spleen INFLS; 
Human White Adipose; Human Aortic Endothelium; Human Colon Carcinoma 
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(HCC) cell line; Resting T-Cell, re-excision; Spleen metastic melanoma; Fetal Liver, 
subtraction II; H. Kidney Medulla, re-excision; Soares_fetaUung_NbHLI9W; L428; 
Human Activated Monocytes; Human Adrenal Gland Tumor; Human Gall Bladder; 
Dendritic cells, pooled; Scare s_fetai_heart_NbHH19W; 
5 Soares_pregnant_uteriis_NbHPU; CD34 positive ceils (Cord Blood); Human Testes; 
T cell helper II; Keratinocyte; Morton Fetal Cochlea; Smooth Muscle Serum Treated, 
Norm; Aorta endothelial cells +TNF-a; Human Thyroid; Human Skin Tumor; 
Human Normal Breast; Human Lung Cancer,re-excision; Stomach cancer (human),re- 
excision; Human endometrial stromal cells-treated with estradiol; H Female Bladder, 

10 Adult; NTERA2 + retinoic acid, 14 days; SynoviaJ hypoxia; Stratagene endothelial 
cell 937223; Human Thymus; Human Fetal Dura Mater; Human Heart; Human 
Hypothalmus,Schi20phrenia; Human umbilical vein endothelial cells, IL-4 induced; 
Human Rhabdomyosarcoma; Scares adult brain N2b5HB55Y; Epitheliai-TNFa and 
INF induced; Human Thymus; Bone Marrow Stromal Cell, untreated; Smooth 

15 muscle, serum induced,re-exc; H Macrophage (GM-CSF treated), re-excision; Human 
Uterus, normal; Al-CELL LINE; Human Adult Spleen; Human (HCC) cell line liver 
(mouse) metastasis, remake; HSC172 cells; HUMAN STOMACH; Supt Cells, 
cyclohexamide treated; Human Primary Breast Cancer; H. cerebellum. Enzyme 
subtracted; Amniotic Cells -TNF induced; Apoptotic T-cell, re-excision; B Cell 

20 lymphoma; Human Epididymus; Smooth muscle, ILlb induced; LNCAP prostate cell 
line; Human Stomach,re-excision; Stratagene ovarian cancer (#937219); Myoloid 
Progenitor Cell Line; Human Ovary; KMH2; CD34 depleted Buffy Coat (Cord 
Blood); Soares_senescent„fibroblasts_NbHSF;Soares_fetal_lung_NbHLi9W; 
Human Uterine Cancer; Liver, Hepatoma; Human Adipose; Human Whole Six Week 

25 Old Embryo; H. Frontal cortex,eptleptic,re-excision; Human Substantia Nigra; CD34 
depleted Buffy Coat (Cord Blood), re-excision; T Cell helper 1; Human Bone 
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Marrow, treated; Human Endometrial Tumor; neutrophils control; Scares infant brain 
I NIB; Cam Cells, cyclohexamide treated, differ; Activated T-Cei!s, Ohrs, subtracted; 
L428 ceil line; Spleen/nornnal; Duodenum; Raji cells, cyclohexamide treated, 
subtracted; Human B Cell 8866; Normal Ovary, Premenopausal; H. Frontal Cortex, 
5 Epileptic; H. Adipose Tissue; Dermatofibrosarcoma Protuberance; Human Colon, 
subtraction; Human Colon; Human Fetal Bone; HSA 172 Cells; Smooth Muscte- 
HASTE normalized; Human Pineal Gland; CD34 positive cells (cord blood),re-ex; 
Messangial ceil, frac 2; Human Hypothalamus,schizophrenia, re-excision; 
STROMAL -OSTEOCLASTOMA; Stratagene placenta (#937225); Aizheimers, 

10 spongy change; Human endometrial stromal cells-treated with progesterone; Healing 
groin wound, 6.5 hours post incision; Human Osteosarcoma; Stratagene colon 
(#937204); H. Meningima, Ml; Prostate BPH; Spinal Cord, re-excision; 
Soares_fetal_heart_NbHH19W; Soares_parathyroid_tumor_NbHPA; Breast Cancer 
Cell line, angiogenic; Human Brain, Striatum; HUMAN JURKAT MEMBRANE 

15 BOUND POLYSOMES; Soares_placenta_8to9weeks_2NbHP8to9W; Spinal cord; 
Human Chondrosarcoma; Ulcerative Colitis; Stratagene colon (#937204); Human T- 
Cell Lymphoma; Soares_fetal_heart_NbHH19W; breast lymph node CDNA library; 
Human Synovial Sarcoma; Human Amygdala; Soares_fetal_lung_NbHL19W; 
Stratagene HeLa cell s3 937216; Stratagene lung carcinoma 937218; Stratagene 

20 neuroepithelium NT2RAMI 937234; Human Fetal Brain; Human Newborn Bladder; 
Human Old Ovary, subtracted; Activated T-Cells, 4 hrs.; THl cells; Human Brown 
Fat; Human Fetal Brain, normalized C500IF; Cem Cells, cyclohexamide treated, 
subtra; Human ovary tumor cell OV350721; Smooth muscle control 2; Human colon 
cancer, metaticized to liver, subtraction; Pericardium; Human Adult Spleen, 

25 fractionll; Human Old Ovary; Primary Dendritic Cells, CapRnder, frac 2; Activated 
T-Cells, 4 hrs, subtracted; Cheek Carcinoma; Pharynx Carcinoma; Human Bone 



wo 00/61626 



PCT/USOO/09066 



Marrow; Colon, tumour; Bone marrow stroma.treated; Normal Prostate; Activated T- 
Cells, 8 hrs.; K562 + PMA (36 brs); Testis, normal; Human Umbilical Vein 
Endothelial cells, frac B, re-excision; Brain Amygdala Depression; Human Prostate 
Cancer, Stage B2; Prostate; HPAS (human pancreas, subtracted); CD34+ cell, 1, frac 
5 fl; CD34+cells, U, FRACTION 2; Human Leukocytes; Human White Fat; LNCAP + 
30nM R1881; Human Hippocampus, subtracted; Human Tonsil, Lib 3; Human Fetal 
Lung; H. Normalized Fetal Liver, U; Human Adult Liver, subtracted; Resting T-Cell; 
Soares_fetal Jung_NbHL19W; HL-60, PMA 4H; prostate-edited; Human Gall 
Bladder, fraction U; Human Fetal Brain; Human OB HOS treated (10 nM E2) fraction 

10 I; A- 14 cell line; Human colon carcinoma (HCQ cell line, remake; Human 

Cerebellum, subtracted; Human Adult Retina; Brain-medulloblastoma; Smooth 
muscle, control, re-excision; Human Liver; Human Lung; Early Stage Human Lung, 
subtracted; Human adult small intestine,re-excision; Stratagene colon (#937204); 
Soares_fetal_li ver_spleen_l NFLS_S I ; Hepatocellular Tumor; 

15 Soares_fetalJung_NbHL19W; H. Kidney Cortex, subtracted; Human Frontal Cortex, 
Schizophrenia; Ovarian Tumor 10-3-95; HL-60, PMA 4H, re-excision; wilm's tumor, 
Brain Frontal Cortex, re-excision; Human Adult Small Intestine; Human infant Brain; 
Human Neutrophil; Pancreatic Islet; Human Pancreas Tumor; 
Soares_placenta_8to9weeks_2NbHP8to9W; Macrophage-oxLDL; Merkel Cells; 

20 Soares_p!neaLgland_N3HPG; Rejected Kidney, lib 4; Macrophage (GM-CSF 

treated); Human adult testis, large inserts; NTERA2, control; Human Placenta; Brain 
frontal cortex; Scares breast 3NbHBst; Human Testes Tumor; Normal colon; Human 
Placenta; human tonsils; Human Adult Pulmonary ,re-excision; Colon Normal HI; 
Human Osteoclastoma; Soares_fetal_heart_NbHH19W; 

25 Soares_fetal_heart_NbHH19W; Stratagene fibroblast (#937212); Stratagene hNT 
neuron (#937233) and Human Cerebellum. 



wo 00/61626 



PCT/USOO/09066 



21 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tlirough sequence databases. Some of these sequences are 
related to SEQ ID NO:I4 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucteotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 524 of SEQ TD NO: 14, b 
is an integer of 15 to 538, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 5 



15 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil841318 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "mutant sterol 

20 regulatory element binding protein-2 [Cricetulus griseusj". A partial alignment 
demonstrating the observed homology is show n immediately below. 



>gi 1 841318 mutant sterol regulatory element binding protein-2 [Cricetulus 

griseus ] 

25 Length =839 

Plus Strand HSPs: 



30 



Score = 680 (239.4 bits). Expect = 3.8e-82, Suin P(2) = 3,8e~82 
Identities =» 141/234 (60%), Eositives = 168/234 (71%), Frame = +1 
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1 EILERPAQJJU!lARETPHSPGVEDAPIJ!aCVGVLaASMEAKftSS(JQEKEDKPAETKKI.SIAW 180 
E ER Q + E PH+ GVEDAPI+KVGVLAA+MEAKAS Q+EKEDKPAETKKLRIAW 
533 ETSERSPgSPOVGEIPHNSGVEDAPISKVGVLAANHEAKASPQREKBDKPASTKKLRIAW 612 

131 PPPTELGSSGSALEEGIKHSKPKWPPEDEISKPEVPEDVXXXXXXXXXXXKXXXXXXPFT 360 

PPP ELGSSGS +EEG K SKPKWPPEDE SK E DV PFT 
613 PPPAELGSSGSTMEEGFKGSKPKWPPEDETSKTEAI.GDVDLDLKKLRRSSSLKERSRPFT 672 

361 VAASFQSTSVKSPKTVSPPIRKGWSMSEQSEESVGGRVAERKQVENAKASKKNGNVGKTT 540 

V?VASF+++S+KSPKT+SP +RKGWSMSEQ+EES GG V KQ ENAKA K HV K+ 
673 VAASFRTSSLKSPKTLSP-LRKGWSMSEQNEESGGGIVTAGKQTEKAKAPGKKEHVRKSR 731 

541 WQNKES-KGETGKRSKEGHSLEMEHEHLVEHGADSDEDDHSFLKQQSP — PRCfPS 696 

HQ t+S + E +RSK+ H +E+E+EN +ENGA+ E D+ L QQSP P++PS 
732 WQREDSABEEVARRSKDIHGVELESEHFIENGANIirEGDSGPLVOQSPLDPKSPS 786 



The segment of gil8413 18 that is shown us "S" above is set out in the sequence 
listing as SEQ ID NO. 1 15. Based on the structural similarity these homologous 
20 polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
25 amino acid sequence set out in the sequence listing as SEQ ID NO. 1 16 which 

corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

This gene appears to be a fragment of the recently described EPLIN (see, e.g., 
Genbank accession AAF23755 (AFt98454); Oncogene 18. 7838-7841 (1999); this 
30 reference is hereby incorporated by reference herein) which is an epithelial protein 
lost in neoplasm. 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Scares placenta Nb2HP and to a lesser extent in Scares 
melanocyte 2NbHM; Soares_pregnant_uterus_NbHPU; 12 Week Old Early Stage 
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Human, IF; Keratinocyte; Nine Week Old Eariy Stage Human; Stratagene colon 

(#937204); Stratagene ovarian cancer (#937219); Messangial cell, frac 2; 

Soares_fetalJung_NbHL19W; Human Osteoblasts II; Human Chondrosarcoma; 

Synovial Fibroblasts (control); Soares_placenta_8to9weeks_2NbHP8to9W; Human 
5 Adrenal Gland Tumor; Stratagene lung (#937210); 12 Week Old Early Stage Human; 

Colon Normal III; Soares„pregnant_uterus_NbHPU; H. Kidney Medulla, subtracted; 

Normal trachea; Human Normal Cartilage Fraction IV; Nasal polyps; Human 

Prostate, subtracted; Saos2 Cells, Vitamin D3 Treated; Human Adult Spleen; Human 

Adult Pulmonary; human colon cancer; B Cell lymphoma; Human Synovium; 
10 Amniotic Cells - Primary Culture; Synovial hypoxia-RSF subtracted; Glioblastoma; 

Ovarian Tumor JO-3-95; Human Adult Small Intestine; 

Soares_parathyroid_tumor_NbHPA; H. Kidney Medulla, re-excision; 

Soares_NhHMPu_Sl; Soares_total_fetus_Nb2HF8_9w; Human Fetal Dura Mater; 

Human Pancreas Tumor; Stromal cell TF274; Hemangiopericytoma; Human 
15 Placenta; Soares breast 3NbHBst; Human Testes, Reexcision; Human Fetal Heart; 

Human Adult Pulmonary ,re-excision; Activated T-Cell (J2hs)/Thiouridine 

labelledEco; Endothelial cells-control; Human Amygdala; Human Bone Marrow, 

treated; Human Testes; Osteoblasts; Stratagene colon (#937204); T cell helper II; 

Stratagene colon (#937204); Human Cerebellum and Primary Dendritic Cells, lib 1 . 
20 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

64 as residues: Trp 14 to Ser 33. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 

2. Accordingly, polynucleotides related to this invention are useful as a marker in 

I inkage analysis for chromosome 2. 
25 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO: 15 aad may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 2144 of SEXJ TD NO: 15, b 
is an integer of 15 to 2! 58, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO; 15, and where b is greater than or equal to a 
+ 14. 

10 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Activated T-cell(l2h)/Thiourjdine-re-excision and to a lesser 
extent in Stratagene placenta (#937225); Human Rhabdomyosarcoma; 

15 Soares_fetai_heart_NbHH19W; Human Pituitary, re-excision; Human (Caco-2) cell 
line, adenocarcinoma, colon, remake; stomach cancer (human); H. Epididiymus, 
caput & corpus; Human Primary Breast Cancer; Apoptotic T-cell, re-excision; Human 
endometrial stromal celis-treated with estradiol; Salivary Gland, Lib 2; Spleen 
metastic melanoma; Human Prostate; Breast Cancer Cell line, angiogenic; HUMAN 

20 JURKAT MEMBRANE BOUND POLYSOMES; Human Activated Monocytes; 
Human Thymus; Human Fetat Brain; Soares_pregnant_uterus_NbHPU; Human 
Whole Six Week Old Embryo; Human adult testis, large inserts; Bone marrow; 
human tonsils; Spleen, Chronic lymphocytic leukemia; Stratagene NT2 neuronal 
precursor 937230; neutrophils control; T cell helper II and Human Cerebellum. 

25 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formtila of a-b, where a is any integer between 1 to 714 of SEQ ID NO: 16, b 
is an integer of 15 to 728, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
+ 14. 

10 

FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Scares infant brain INIB and to a lesser extent in 
NCI_CGAP_GCBl;Soares_NhHMPu_Sl; Scares fetal liver spleen INFLS; 

15 Scares Jetal_liver_spleen_l NFLS_S1 ; NC1_CGAP_GCB 1 ; Bone marrow; Smooth 
muscle.control; Human Testes; Soares placenta Nb2HP; Activated T-Cells, 8 hrs.; 
Human Amygdala,re-excision; NCI_CGAP_GCB1; Soares_fetal_lung_NbHL19W; 
Synovial hypoxia; Brain Frontal Cortex, re-excision; Soares_fetalJung_NbHL19W; 
Soares„multiple_sclerosis_2NbHMSP; Stratagene fetal spleen (#937205); Stromal 

20 cell TF274; Soares breast 2NbHBst; Human Liver, normal; Soares_NhHMPu_S 1 ; 
Fetal Heart; Soares melanocyte 2NbHM; normalized infant brain cDNA; 12 Week 
Early Stage Human II. Reexcision; Soares_NhHMPu_Sl ; Nine Week Old Early Stage 
Human; Smooth Muscle Serum Treated, Norm; Human Thyroid; Human Quadriceps; 
Human T-cell lymphoma,re-excision; Pancreas Tumor PCA4Tu; pBMC stimulated 

25 w/ poly 1/C; Smooth muscle, ILlb induced; H Female Bladder, Adult; NTERA2 + 
retinoic acid, 14 days; KMH2; Human Neutrophil; T-Cell PHA 16 hrs; Human Brain, 
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Striatum; L428; 12 Week Old Early Stage Human, 11; Human Testes Tumor, re- 
excision; Human pancreatic islet; Soares_testis_NHT; 

Soares_NSF_F8_9W^OT_PA_P_Sl ; Soares_total_fetiis_Nb2HF8_9w; Stratagene 
schizo brain Sll; NCI_CGAP_Co3; NCI_CGAP_Ewl; NCI_CGAP_GC4; 
5 NCl_CGAP„Alv 1 ; NCLCGAP„Kid3; NCI_CGAP_Kid5; NCI_CGAP_Pr23; Colon 
Normal 11; Human Testes Tumor; Soares_NhHMPu_Sl; Stratagene neuroepithelium 
NT2RAMI 937234; Human Synovial Sarcoma; Primary Dendritic ce[ls,frac 2; 
Human Testes, Reexcision; human tonsils; Activated T-Cell (I2hs)/Thiouiidine 
labeliedEco; Neutrophils IL-1 and LPS induced and Human Cerebellum. 

10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO; 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

15 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 962 of SEQ ID NO: 17, b 
is an integer of 15 to 976, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 

20 +14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
25 example, the sequence accessible through the following database accession no. 
gnllPlDle33293 (all information available through the recited accession number is 
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incorporated herein by reference) which is described therein as "ORFil |Homo 
sapiens]". A partial alignment demonstrating the observed homology is shown 
immediately below. 

5 >gnliPIDje33293 ORFll [Homo sapiens) 

Length - 712 

Minus Strand HSPs: 

10 Score = 124 (43,7 bits). Expect = l.Oe-08, Sum P[2) = l.Oe-08 

Identities = 27/46 (58%), Positives = 34/46 (73%), Frame = -2 

Q: 1391 RLFTK-DIQHTEHBHKRCSPS-AIREIQIKMIRYQYTPrRMAKIR 1260 
R F+K DI + HMK+CSPS AIRE+QIK +RY TP+RMA 1+ 
15 Si 515 RHFSKEDIYAAKKHMKKCSPSI.AIREMQIKTTMRYHLTPVRMAIIK 560 

The segment of gn!IPIDIe33293 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO. 1 17. Based on the structural similarity these 
homologous polypeptides are expected to share at least some biological activities. 

20 Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are aiso known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 1 18 which 

25 corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Umbilical Vein, Endo. remake; J urkatT-Cell, S 
phase; Synovial Fibroblasts (control); Macrophage-oxLDL, re-excision; Human T- 

30 Cell Lymphoma; Soares melanocyte 2NbHM; human tonsils; Soares_NhHMPu_Sl; 
Human Adult Pulmonary.re-excision; Stratagene pancreas (#937208); Bone Marrow 
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Cell Line (RS4,1 1); Nine Week Old Early Stage Human; Primary Dendritic Cells, lib 
1. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tlirough sequence databases. Some of these sequences are 
5 related to SEQ ID NO: 1 8 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polymicieotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between I to 2149 of SEQ ID NO: 18, b 
is an integer of 15 to 2163, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 18, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Prostate; Soares_pregnant_uterus_NbHPU and to a 

lesser extent in Scares fetal liver spleen INFLS; Human Prostate Cancer, Stage C 

fraction; NCI_CGAP„Co8 and Soares melanocyte 2NbHM. 
20 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

68 as residues: Glu-37 to Lys-42. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
25 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1602 of SEQ ID NO: 19, b 
is an integer of 15 to 1616, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO: J 9, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

The computer algorithm BLASTX has been used to determine that the 

1 0 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil3065953 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "potassium channel 
modulatory factor [Aplysia californica]". A partial alignment demonstrating the 

15 observed homology is shown immediately below. 



>gl 1 3065953 (&F059179) potassium channel nwsdulatory factor [Aplysia 

californica] >Bp|o61673 |061673 POTASSIUM CHAHNEL MODULATORY 

FACTOR. 

Length = 354 

Plus strand HSPs: 

Score = 313 <111.9 bits), Ejcpect = 3.0e-34, Sum P(2) = 3.0e-34 
Identities = 61/118 (51%), Positives = 73/118 (66%), Frame = +2 

Q; 362 MGYT3ETSLQEHVTSEBAETSTEVICPICAALP6GDPHHVTDDPRAHLTLEHRAPRDLDES 541 

MG++E+SL +HVT++H++T+TEV+CP1CA+LPGGDP1SIHVTDDF HLT+EHR PRD DE 
Si 1 MGFSESSLHDHVTADHSDTTTEWCPICASLPGGDPHHVTDDFMCHLTVEHRTPRDFDEP 60 

Q: 542 SGVRHVRRMFHKXXXXXXXXXXXSHM-HFTXXXXXXXXXXXXXXXXXNREAHDPIAELL 715 

G+RHVRR+ H + M HF +RE +DPIAELL 

S: 61 PGLRHVRRIPHPSRGVGGSRARRAKMQHF GSGGSALTGLSPSSREHLDPIAELL 114 
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The segment of gil3065953 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO. 1 19. Based on the structural similarity these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
5 Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 120 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
10 sequence by the computer are, of course, removed). 

ft has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Eosinophils; NCI_CGAP_GCB.l and to a lesser 
extent in Stratagene liver (#937224); Colon Normal II; Human Testes; 
Soares_NhHMPu_Sl; Stratagene endothelial cell 937223; Soares_NhHMPu_S 1 ; 
15 Scares melanocyte 2NbHM; Human Testes, Reexcision; Activated T-Ceil 

(12hs)/Thiouridine labelledEco; Monocyte activated; Human 8 Week Whole Embryo; 
Soares_fetal_heart_NbHH19W; Soares fetal liver spleen INFLS; Human Salivary 
Gland; Prostate.BPH, Lib 2; Stomach Tumour; Human Normal Cartilage,Fraction I; 
Human Adult Liver, subtracted; stomach cancer (human); Human colon carcinoma 
20 (HCC) cell line, remake; Hep G2 Cells, PGR library; Smooth Muscle Serum Treated, 
Norm; Human Liver; Human Skin Tumor; Human Adult Heart,re-excision; 
Soares_fetal_li ver_spleen_l NFLS_S I ; Hepatocellular Tumor.re-excision; 
NCLCGAP_GCB1 ; H Female Bladder, Adult; Human endometrial stromal cells- 
treated with progesterone; Human Osteoclastoma, re-excision; Synovial Fibroblasts 
25 (111/TNF), subt; H. Meningima, iVIt ; H. Lymph node breast Cancer; Human 

Neutrophil ; Human Thymus; Human Ovarian Cancer Reexcision; Liver, Hepatoma; 
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Human Thymus Stromal Cells; Human Testes Tumor, re-excision; Bone Marrow 
Stromal Cell, untreated; Human Adrenal Gland Tumor; Macrophage (GM-CSF 
treated); Smooth muscle, serum induced,re-exc; Human colon mucosa; 
Scares _NbHFB; Soares_fetal_heart_NbHH i9VV; 
5 Soares_parathyroid_tumor_NbHPA; Soares_fetalJiver_spieen_lNFLS_S 1 ; 

Stratagene schizo brain SI 1 ; Stratagene HeLa cell s3 937216; Fetal Heart; Colon 
Tumor; Stratagene endothelial cell 937223; Resting T-Cell Library ,11; Human fetal 
heart. Lambda ZAP Express; NCl_CGAP_Co3; NCl_CGAP_Pr8; NCLCGAP_Alvl; 
Scares breast 3NbHBst; Human Synovial Sarcoma; Human Placenta; CD34 depleted 

10 Buffy Coat (Cord Blood), re-excision ; NCI_CG AP_Kid5 ; Human Osteoclastoma; 
Human Amygdala; Human Bone Marrow, treated; Bone Marrow Cell Line (RS4,11); 
Osteoblasts; T ceil helper 11; Keratinocyte; Nine Week Old Early Stage Human and 
Scares infant brain INIB. 

Many polynucleotide sequences, such as EST sequences, are publicly 

15 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

20 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1653 of SEQ ID NO:20, b 
is an integer of 15 to 1667, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 
+ 14. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 11 
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The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non limiting 
example, the sequence accessible through the following database accession no. 
gnllPlDle 1 349366 (all information available through the recited accession number is 
5 incorporated herein by reference) which is described therein as "putative protein". A 
partial alignment demonstrating the observed homology is shown immediately below. 



>gnl|PlD|el349366 predicted using Genefinder; cDKA EST yk.400g3.3 comes 

this gene; cDHA EST EHBL;C08162 comes from this getie; cDNA EST 
EMBL:C09B05 comes from this gene; cDNA EST yfc400g3.5 comes 

this gene; cDHA EST yk336dl0.3 comes from this gene; cDHA > 
>sp|E1349366]E1349366 T16G1 . 11 PROTEIN. 
Length = 240 



Plus Strand HSPs: 



Score = 265 (93.3 bits). Expect = 9.1e-41, Sum P(2) = 9.1e-41 
20 Identities = 49/116 (42%), Positives = 73/116 (62%), Frame = +3 



Q: 192 FEQMRAHVGKLLKGIDRYMPENLATLERYVETQAKEHAYDLEAHLAVIKLYQPBPAPFQT 371 

FE+++ + + ++G++RYMPEN+A L V+ EN YD + L +LKLYQ NP + 
S: 3 FEKLQKELHEAIEGVHRYHPEHVABLAACVQAMVMENKYDKDrVLTItKLYQLNPEKYDE 62 

Q: 372 TVTAQILLKALTNLPHTDFTLCKCMIDQAHQEERPIRQILYLGDLLETCHFQAFWQ 539 

V Q+LLK L LP +DF L KC+ID + +R+I LG +LE+C+F FW+ 

3: 63 AWRQVLLKTLMVLPSSDFALAKCLIDTHRLGSQELRRIFDLGAVLESCHFAVPWK 113 

Score = 191 (67.2 bits). Expect = 9,le-41, Sum P(2) = 9.1e-4X 

Identities = 33/93 (35%), Positives = 60/93 (64%), Frame = +3 



Q: 561 LLEGITGFEDSVRKFICHWGITYQHIDRWLLAEMLGDI.SDSQLKVWHSKyGWSADESGQ 740 
+++ + GFED+V+ + C V+ +T+Q I++ +L+ +LG SD ++ +GW A E+G 

35 S: 143 MIKPMVGFEDAVKHYACRVISVTFQKIEKKMLSRLLGGASDKBVTALAQSFGMEAKENGD 202 



741 IF-ICSQEESIKPKHIVEKIDFDSVSSIMASSQ 836 

+r + + E +IK +NI EKI F V+ ++ S Q 
203 VFFVANHEGTIKTHNIDEKIQFPHVADLLTSIQ 235 



The segments of gnllPlDlel349366 that are shown as "S" above are set out in 
the sequence listing as SEQ ID NO. 121 and SEQ ID NO. 123. Based on the 
structural similarity these homologous polypeptides are expected to share at least 
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some biological activities. Such activities are known in the art, some of which are 
described elsewhere herein. Assays for determining such activities are also known in 
the art, some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
5 amino acid sequence set out in thei sequence listing as SEQ ID NO, 122 and/or SEQ 
ID NO. 124 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Osteoblasts and to a lesser extent in 

10 Soares_parathyroid_tumor_NbHPA; HUMAN B CELL LYMPHOMA; wilm's tumor; 
Activated T-Cell (12hs)/Thiouridine labeliedEco; Spleen, Chronic lymphocytic 
leukemia; Soares_fetaLheart_.NbHH19W; Macrophage (GM-CSF treated); Early 
Stage Human Brain; Endothelial-induced; T cell helper II; Myoloid Progenitor Cet! 
Line; Soares_feta]_lung_NbHL19W; Human Brain, Striatum; Macrophage-oxLDL; 

15 Human Adipose; Hemangiopericytoma; 12 Week Old Early Stage Human; Human 
Testes Tumor; Soares melanocyte 2NbHM; Endothelial cells-control; Human Bone 
Marrow, treated; Soares_fetal_lung_NbHL19W; Soares fetal liver spleen INFLS; 
Human (HCC) cell line liver (mouse) metastasis, remake; Human White Adipose; 
Human Adult Retina; Supt Cells, cyclohexamide treated; Human Thyroid; Cem cells 

20 cyclohexamide treated; Synovial hypoxia; Soares_senescent_fibroblasts_NbHSF; 
Human Ovary; Apoptotic T-cell; Human Fetal Dura Mater; Stratagene endotiielial 
cell 937223; Soares breast 2NbHBSt; Stratagene muscle 937209; Human Whole Six 
Week Old Embryo; Stratagene lung (#937210); Hepatocellular Tumor, re-excision; 
Soares^pregnant_uterus_NbHPU; Soares„fetai_heart_NbHH19W; Colon Normal II; 

25 breast lymph node CDNA library; Adipocytes; Soares_pineaLgIand„N3HPG; 
Stratagene colon (#937204); Stratagene colon HT29 (#937221); Stratagene 
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endotheiial cell 937223; Human Amygdala; Bone Marrow Cell Line (RS4,1 1); 
Stratagene endothelial cell 937223; Human 8 Week Whole Embryo; Soares placenta 
Nb2HP; HCC cell line metastisis to iiver; H. Leukocytes, normalized cot 5A; Human 
ovary tumor cell OV350721 ; KMH2 cell line; Human Osteoarthritic Ciirtilage 
5 Fraction IV; Activated T-Cells, 4 hrs, subtracted; Corpus Callosum; Raji cells, 

cyclohexamide treated, subtracted; Human White Fat; Bone Cancer; LNCAP + o.3nM 
R1881; H. Adipose Tissue; H Umbilical Vein Endothelial Cells, frac A, re-excision; 
Weizmann Olfactory Epithelium; Human (Caco-2) cell line, adenocarcinoma, colon, 
remake; Human Colon, subtraction; Human Gall Bladder, fraction II; Human colon 

10 carcinoma (HCC) cell line, remake; Human Cardiomyopathy, subtracted; eosinophil- 
IL5 induced; Human Placenta; Smooth muscIe-ILb induced; Aorta endothelial cells + 
TNF-a; H. cerebellum, Enzyme subtracted; Human Lung; Human Quadriceps; 
Human Soleus; HSA 172 Cells; Stratagene ovary (#937217); Human Kneal Gland; 
Human Normal Breast; ApoptoticT-cell, re-excision; STROMAL - 

15 OSTEOCLASTOMA; Synovial IL-UTNF stimulated; pBMC stimulated w/ poly 1/C; 
Synovial hypoxia-RSF subtracted; Ovarian Tumor 10-3-95; Human Osteoclastoma, 
re-excislon; Human endometrial stromal cells; Spleen metastic melanoma; Prostate 
BPH; KMH2; Fetal Liver, subtraction H; H. Kidney Medulla, re-excision; CD34 
depleted Buffy Coat (Cord Blood); T-Cell PHA 1 6 hrs; Mo7e Cell Line GM-CSF 

20 treated (Ing/mi); HUMAN JURKAT MEMBRANE BOUND POLYSOMES; Human 
Uterine Cancer; Hitman Primary Breast Cancer Reexcision; Stromal cell TF274; 
Merkel Cells; Human Hypothalmus,Schizophrenia; Human Thymus; Human Fetal 
Brain; Human Adrenal Gland Tumor; Rejected Kidney, lib 4; 
Soares_parathyroid_tumor_NbHPA; Human Liver, normal; Smooth muscle, serum 

25 induced, re-exc; Macrophage-oxLDL, re-excision; Resting T-Cell Library, II; H. 
Frontal cortex,epileptic,re-excision; Human T-Cell Lymphoma; Colon Carcinoma; 
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Human Substantia Nigra; Scares breast 3NbHBst; H Macrophage (GM-CSF treated), 
re-excision; Dendritic cells, pooled; Human Synovial Sarcoma; Primary Dendritic 
cells.frac 2; Human Fetal Lung III; Human Microvascular Endothelial Cells, fract. A; 
Smooth niuscle,control; Activated 'l-celJ(12h)/Tliioiiridine-re-excision; Human 
5 Testes; Human Endometrial Tumor; Soares_pregnant_uterus_NbHPU; Stratagene 
ovarian cancer (#937219); Nine Week Old Early Stage Human; Human Cerebellum 
and Primary Dendritic Cells, lib I. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
70 as residues: Pro-2 to Trp-8. 

10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

15 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 925 of SEQ ID NO:2 J , b 
is an integer of 15 to 939, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO;21, and where b is greater than or equal to a 

20 +14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

It has been discovered that this gene is expressed priinarity in human tonsils.. 
Many polynucleotide sequences, such as EST sequences, are publicly 
25 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:22 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polyniicleotides are specifically 
excluded from tlie scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between 1 to 1244 of SEQ ID NO;22, b 
is an integer of 15 to 1258, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:22, and where b is greater than or equal to a 
+ 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Osteoclastoma Stromal Cells - unamplified; 
Stratagene HeLa cell s3 937216 and to a lesser extent in Na_CGAP_GCBl; 
NCI_CGAP„Prl2; Human Prostate Cancer, Stage B2 fraction; 

J5 SoLires_fetal_heart_NbHH19W; Normal colon; Scares fetal liver spleen INFLS; 

NCI_CGAP_Pr2; Larynx Tumour; Human Colon Cancer,re-excision; Salivary Gland, 
Lib 2; Human Colon, re-excision; Human Bone Marrow, re-excision; Human Ovarian 
Cancer Reexcision; Bone Marrow Stromal Cell, untreated; 12 Week Old Early Stage 
Human; H. Frontal cortex,epileptic,re-excision; Colon Tumor II; 

20 Soares_NFL_T_GBC_S 1 ; Soares_fetal_heart_NbHH 19W; 

Soares_NSF_F8_9VV_OT_PA_P_Sl; Human Fetal Lung 111; CD34 depleted Buffy 
Coat (Cord Blood), re-excision; CD34 positive cells (Cord Blood); Human Bone 
Marrow, treated and Hodgkin's Lymphoma II. 

Many polynucleotide sequences, such as EST sequences, are publicly 

25 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:23 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
exciuded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between I to 1875 of SEQ ID NO;23, b 
is an integer of 15 to 1 889, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:23, and where b is greater than or equal to a 
+ 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Soleus and to a lesser extent in Human Adult 
Heart,re-excision; Fetal Heart; Soares_multiple_sclerosis„2NbHMSP; Human Adult 
Skeletal Muscle; Human Greater Omentum, fract 11 remake,; brain stem; Human 

15 Cardiomyopathy, subtracted; Human Manic Depression Tissue; Stratagene muscle 
937209; Brain Frontal Cortex, re-excision; Spinal Cord, re-excision; Human Heart; 
Human Substantia Nigra; Human Amygdala and Scares infant brain INIB. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
3. Accordingly, polynucleotides related to this invention are useful as a marker in 

20 linkage analysis for chromosome 3. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

25 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucleotides comprising a nucleotide sequence described by the 
genera! formula of a-b, where a is any integer between 1 to 1633 of SEQ ID NO:24, b 
is an integer of 15 to 1647, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO;24, and where b is greater than or equal to a 
5 + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetaLlung_NbHL19W; 

10 Soares_parathyroid_tunnor_NbHPA; Primary Dendritic Cells, lib 1 and to a lesser 
extent in Human OB HOS treated (1 nM E2) fraction 1; Stomach cancer (human),re- 
excision; Synovial hypoxia-RSF subtracted; Human Adipose Tissue, re-excision; 
Synovial Fibroblasts (lU/TNF), subt; Human Bone Marrow, re-excision; Bone 
Marrow Stromal Cell, untreated; Rejected Kidney, lib 4; Resting T-Cell Library ,11; 

15 Human Placenta; Human Fetal Heart; Colon Normal 111; Spleen, Chronic lymphocytic 
leukemia and Osteoblasts. 

Many polynucleotide sequences, such as BST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 

20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 1635 of SEQ ID NO:25, b 

25 is an integer of 15 to 1649, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:25, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 
5 It has been discovered that this gene is expressed primarily in the following 

tissiies/cDNA libraries: Human Endometrial Tiimor and to a lesser extent in 
Soares_fetaUiver_spleen_l NFLS_S1; Soares_parathyroid_tumor_]slbHPA; Scares 
retina N2b4HR ; Soares_.fetaLheart N bHH 1 9W; Scares pregnant_uterus_NbHPLi ; 
Synovial IL-l/TNF stimulated; Soares_fetal_heart_NbHH19W; Spleen, Chronic 

10 lymphocytic leukemia; Bone Cancer; Human Lung; Human T-cell lymphoma.re- 
excision; Stomach cancer (human),re-excision; Human Synovium; 
Soares_NhHMPu_Sl; Human Adipose Tissue, re-excision; Human Osteoclastoma, 
re-excision; Human Colon, re-excision; Human Adult Small Intestine; Human Infant 
Brain; Human Fetal Kidney; human ovarian cancer; 12 Week Old Early Stage 

15 Human, II; Human Pancreas Tumor; Soares_parathyroid_tumor_NbHPA; Human 
Hypothalmus.Schizophrenia; Ulcerative Colitis; Scares breast 2NbHBst; Rejected 
Kidney, lib 4; 12 Week Old Early Stage Human; Early Stage Human Brain; Human 
Fetal Lung 111; Bone marrow; human tonsils; HUMAN B CELL LYMPHOMA and 
Human Cerebellum. 

20 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

75 as residues: Ser-34 to Thr-40. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible dirough sequence databases. Some of these sequences are 

related to SEQ ID NO:26 and may have been publicly available prior to conception of 
25 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 1793 of SEQ ID NO:26, b 
is an integer of J 5 to 1807, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The computer algorithm BLASTX has been used to determine that the 

10 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gill710216 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Homo sapiens 
protein". A partial alignment demonstrating the observed homology is shown 

15 immediately below. 

>gi 1 1710216 unknown [Homo sapiens] 
Length = 139 

20 Minus Strand HSPs: 

Score = 200 (70.4 bits), Expect = 6.3e-25, Sum P(3) = 6.8e-25 
Identities = 40/52 (76%), Positives = 42/52 (80%), Frame = -2 

25 Q: 138(5 TESHSVAEILECSGAISAHCNLRLPGSRHSPASASRVAGTTGVRHHTQLIFVF 1231 

T+SHSV RLECSG ISAHCNL LPGS +SPASASRVAGT G QLIFVF 
St 55 TQSHSVTRLECSGTISAHCNLCLPGSSNSPASASRVAGTAGTCREIAQLIFVF 106 

Score = 73 {25.7 bits), Expect = 6.8e-25, Sum P{3) = 6.8e-25 
30 Identities = 13/19 (68%), Positives = 15/19 (78%), Frame - -1 

Q: 1240 FCILVETGFHHVGQDGLHL 1184 

F L E GFHHVQ+DGL+L 
S: 104 FVFLAEMGFHHVGRDGLDL 122 

35 

Score = 60 (21.1 bits), Expect - 6.8e-2S, Sum P(3) - 6.8e-25 
Identities » 13/18 (72%), Positives = 14/18 (77%), Frame = -3 
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Q: 1184 LDLVIRLPRPPKVLGLQA 1131 

L+LVI PR PK LGLQA 
S: 122 LHLVIHPPRSPKALGLQA 139 

5 

The segments of gilI7102I6 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 125,SEQ ID NO. 127 and SEQ ID NO. 129. Based 
on the structural similarity these homologous polypeptides are expected to share at 
least some biological activities. Such activities are known in the art, some of which 

10 are described elsewhere herein. Assays for determining such activities are also known 
in the art, some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 126,SEQ ID NO. 
128 and/or SEQ ID NO. 130 which correspond to the "Q" sequences in the alignment 

15 shown above (gaps introduced in a sequence by the computer are, of course, 
removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: CD34 positive cells (Cord Blood); STROMAL - 
OSTEOCLASTOMA; Apoptotic T-cell; Smooth muscle control. 

20 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

25 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
genera! formula of a-b, where a is any integer between I to 1394 of SEQ ID NO:27, b 
is an integer of 15 to 1408, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 
5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil203992 (a!! information available through the recited accession number is 
incorporated herein by reference) which is described therein as "EF- 1 -alpha IRattus 
10 norvegicusj". A partial alignment demonstrating the observed homology is shown 
immediately below. 

>gi| 203992 EF-l-alpha [Rattus norvegicus ) 
Length = 207 

15 

Plus Strand HSPs: 

Score = 216 (76.0 bits), Expect = 4.2e-17, P = 4.2e-17 
Identities = 41/41 (100%), Positives = H/41 (100%), Frame = +1 

20 

Q: 16 KFLKSGDAAIVDHVPGIO'MCVESFSD^PPLGRFAVRDMRQT 138 

KFLKSGDAAIVDHVPGKPMC VE S FSD Y PPLGRF AVRDMRQT 
S: 137 KFLKSGDAAIVDMVPGKPMCVESFSDYPPLGRFAVRDMRQT 177 

25 The segment of gil203992 that is shown as "S" above is set out in the sequence 

listing as SEQ ID NO. 131. Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 

30 described elsewhere herein. 
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Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 132 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 
5 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Endometrial Tumor and to a lesser extent in Nine 
Week Old Early Stage Human; Human 8 Week Whole Embryo; Keratinocyte; T cell 
helper II; Human Thymus Stromal Cells; Hodgkin's Lymphoma II; NTERA2, control; 
Human Bone Marrow, treated; Spleen, Chronic lymphocytic leukemia; Resting T- 

10 Cell Library ,11; Synovial Fibroblasts (control); Osteoblasts; Stratagene NT2 neuronal 
precursor 937230; Human Adult Pulmonary,re-excision; Smooth muscle, serum 
induced,re-exc; Human Synovial Sarcoma; Colon Tumor 11; Myeloid Progenitor Cell 
Line; Bone Marrow Cell Line (RS4,I1); Colon Normal 111; Gessler Wilms tumor; 
Human fetal heart. Lambda ZAP Express; Normal colon; Human fetal heart, Lambda 

15 ZAP Express; T-Celi PHA 24 hrs; KMH2; Colon Normal II; Stromal cell TF274; 12 
Week Early Stage Human II, Reexcision; Primary Dendritic Cells, lib I ; HEL cell 
line; Smooth muscle.control; Soares_fetal_lung_NbHL19W; Fetal Heart; Stratagene 
NT2 neuronal precursor 937230; Human Umbilical Vein Endothelial Cells, 
uninduced; Human Placenta; Ulcerative Colitis; Human Testes, Reexcision; NTERA2 

20 + retinoic acid, 14 days; Human umbilical vein endothelial cells, lL-4 induced; T-Cell 
PHA 16 hrs; 12 Week Old Early Stage Human; Smooth muscle, serum treated; Colon 
Carcinoma; Human Testes Tumor; Anergic T-cell; Human colon carcinoma (HCC) 
cell line, remake; Hemangiopericytoma; Bone Marrow Stromal Cell, untreated; 
Human Fetal Kidney, Reexcision; Human Infant Brain; Morton Fetal Cochlea; 

25 Dendritic cells, pooled; Synovial hypoxia; Stratagene hmg (#937210); Colon Tumor; 
Stratagene ovarian cancer (#937219); TF-1 Cell Line GM-CSF Treated; Human 
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Ovarian Cancer Reexcision; Soares_parathyroid_tumor_NbHPA; Human Umbilical 
Vein, Reexcision; Stratagene ovary (#937217); Human Fetal Lung 111; Human 
Placenta; Endothelial -induced; HUMAN B CELL LYMPHOMA; NTERA2 
teratocarcinoma cell line+retinoic acid (14 days); Human Ovary; Human 
5 Osteoclastoma; Stratagene neuroepithelium (#937231); Stratagene NT2 neuronal 
precursor 937230; pBMC stimulated w/ poly 1/C; Stratagene ovarian cancer 
(#937219); Human Chondrosarcoma; Endothelial cells-control; Stratagene colon 
(#937204); Human fetal heart, Lambda ZAP Express; Human Fetal Dura Mater; 
Human Rhabdomyosarcoma; Pancreas Islet Cell Tumor; Human Prostate Cancer, 

10 Stage C fraction; L428; Human Pancreas Tumor, Reexcision; Liver, Hepatoma; T 
Cell helper 1; Mo7e Cell Line GM-CSF treated (Ing/ml); Human Adipose; Human 
Fetal Heart; Scares fetal liver spleen INFLS; Epithelial-TNFa and INF induced; 
LNCAP prostate cell tine; Stratagene fetal spleen (#937205); Human Whole Six 
Week Old Embryo; Human fetal heart. Lambda ZAP Express; Smooth muscle, 

15 control, re-excision; Jurkat T-cell Gl phase; NCLCGAP Prl2; Stratagene fetal retina 
937202; Adipocytes; Human fetal heart. Lambda ZAP Express; Pancreas Tumor 
PCA4Tu; Human Testes Tumor, re-excision; Human Tonsils, Lib 2; 
NC1_CGAP_AAI ; Human Colon Carcinoma (HCC) cell line; Stratagene endothelial 
celt 937223; Early Stage Human Brain; Gassier Wilms tumor; Monocyte activated; 

20 NCI_CGAP_Kid6; B Cell lymphoma; Human Colon Cancer,re-excision; H Female 
Bladder, Adult; Stratagene neuroepithelium (#93723 1); Stratagene lung carcinoma 
937218; H. Meningima, Ml; Liver HepG2 cell line.; Human Osteoblasts 11; 
Soares_parathyroid_tumor_NbHPA; Hepatocellular Tumor, re-excision; Human T- 
Cell Lymphoma; NCI_CGAP_Kid6; Human pancreatic islet; Infant brain, Bento 

25 Scares; Bone marrow; Soares_fetal_lung_NbHL19W; Saos2 Cells, Vitamin D3 
Treated; 12 Week Old Early Stage Human, 11; Stratagene endothelial cell 937223; 
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Human pancreatic islet; Healing groin wound, 6.5 hours post incision; human ovarian 
cancer; Pancreatic Islet; Human (HCC) cell line liver (mouse) metastasis, remake; 
Human Thyroid; Synovial IL-l/TNF stimulated; Glioblastoma; Human 
Osteosarcoma; Human Osteoclastoma, re-excision; NCLCGAP_Pr23; Human 
5 Pancreas Tumor; Soares_parathyroid_tunnor_NbHPA; Macrophage (GM-CSF 
treated); Human Liver, normal; Macrophage-oxLDL, re-excision; Normal Human 
Trabecular Bone Cells; Na„CGAP„Prl; HUMAN STOiVlACH; Soares retina 
N2b4HR; Stratagene HeLa cell s3 937216; H. Kidney Medulla, re-excision; 
Monocyte activated, re-excision; NCl_CGAP„Kid5; Ku 8 12F Basophils Line; wilm's 

10 tumor; Soares_parathyroid_tumor_NbHPA; Soares placenta Nb2HP; Human 

Stomach.re-excision; Pancreatic Islet; Spinal Cord, re-excision; NCl_CGAP_Ewl; 
NCI^CG AP Al V I ; PC3 Prostate cell line; Stratagene fibroblast (#937212); Synovial 
hypoxia-RSF subtracted; Salivary Gland, Lib 2; Human Heart; Barstead spleen 
HPLRB2; Human pancreatic islet; Activated T-ceII(12h)/Thiouridine-re-excision; 

15 Soares_multiple_sclerosis_2NbHMSP; Adipocyrcs,rc -excision; Resting T-Ce!l, re- 
excision; Human endometrial stromal cells-treated with progesterone; 
Soares_multiple_sclerosis_2NbHMSP; Stratagene endothelial cell 937223; Spleen 
metastic melanoma; H. Lymph node breast Cancer; Apoptotic T-cell; Human Uterine 
Cancer; Macrophage-oxLDL; Stratagene colon- (#937204); H Macrophage (GM-CSF 

20 treated), re-excision; Primary Dendritic cells.frac 2; Human Pineal Gland; Messangial 
cell, frac 2; Human Colon, re-excision; Prostate BPH; Human Chronic Synovitis; 
HUMAN JURKAT MEMBRANE BOUND POLYSOMES; Gessler Wilms tumor; 
Human Thymus; breast lymph node CDNA library; Human Microvascular 
Endothelial Cells, fract. A; NCLCGAP_.Ov2; Human Cerebellum; Soares infant 

25 brain IN IB; Hodgkin's Lymphoma 1; Human Lung; Human Synovium; Stratagene 
colon (#937204); Human endometrial stromal cells; Infant brain, Bento Soares; 
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Spinal cord; Rejected Kidney, lib 4; Stratagene liver (#937224); Human Ga!l Bladder; 
Soares_fetal_heart_NbHH19W; Human Testes; Human Adult Spleen; Human Fetal 
Bone; Human Hypothalamus,schizophrenia, re-excision; Healing groin wound, 7,5 
hours post incision; Stratagene endothelial cell 937223; Human Bone Marrow, re- 
5 excision; NCI_CGAP_Pr2; Human Activated T-Cells; Gessler Wilms tumor; Human 
Activated T-Cells, re-excision; CD34 depleted Buffy Coat (Cord Blood), re-excision; 
Stratagene neuroepithelium (#937231); Soares_fetalJung_NbHL19W; Human 
osteoarthritis,fraction I; human colon cancer; Aorta endothelial cells + TNF-a; Human 
Liver; Human Normal Breast; Ovarian Tumor 10-3-95; JurkatT-Cell, S phase; human 

10 tonsils; NCl_CGAP_Pr25; Human Tonsil, Lib 3; Weizmann Olfactory Epithelium; 
Salivary Gland; Cem cells cyciohexamide treated; Healing groin wound - zero hr 
post-incision (control); Human Epididymus; Human Umbilical Vein, Endo. remake; 
Stratagene neuroepithelium (#937231); Stratagene endothelial cell 937223; Human 
Fetal Kidney; Merkel Cells; Human Hypothalmus,Schizophrenia; NCI_CGAP_Ew I ; 

15 Stratagene NT2 neuronal precursor 937230; Stratagene colon (#937204); 22 week old 
human fetal liver cDNA library; Human pancreatic islet; Stratagene ovarian cancer 
(#937219); NCl_CGAP_0v8; Stratagene HeLa cell s3 937216; NCI_CGAP_Ewl ; 
Human Fetal Brain; Soares ovary tumor NbHOT; Lung Carcinoma A549TNFaipha 
activated; Human osteoarthritic.fraction II; Human Uterus, normal; H. Atrophic 

20 Endometrium; NC1_CGAP_GC1; Human endometrial stromal cells-treated with 
estradiol; Stratagene placenta (#937225); H. Kidney Cortex, subtracted; Stratagene 
fetal retina 937202; Stratagene NT2 neuronal precursor 937230; Fetal Liver, 
subtraction II; NCI_CGAP_Pr21 ; Human Primary Breast Cancer Reexcision; Human 
Fetal Brain; Jia bone marrow stroma; H. Frontal cortex,epileptic,re-excision; Soares 

25 breast 3NbHBst; NCl_CGAP_Prl2; Soares_parathyroid_tumor_NbHPA; 
Soares_parathyroid_tumor_NbHPA; NCI_CGAP_Br3; NCI_CGAP„Prl; 
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NCLCGAP_Thyl; Human Amygdala; NC1_CGAP_GC4; NCi_CGAP_Pr2; Larynx 
tumor; Human (Caco-2) cell line, adenocarcinoma, colon, remake: Human White 
Adipose; Healing Abdomen wound,70&90 min post incision; Raji Cells, 
cyclohexamide treated; Human Adipose Tissue, re-excision; Stratagene endothelial 
5 cell 937223; Brain FrontaJ Cortex, re-excision; Human Thymus; Human Brain, 
Striatum; NCl_CGAP_Pr8; NCI_CGAP_Pr21; NCl_CGAP_Br.l.l; Stratagene NT2 
neuronal precursor 937230; Stratagene colon (#937204); NCl_CGAP_Kfd5; 
NCI_CGAP_Pr22; NCI_CGAP_Prl2; Stratagene ovarian cancer (#937219); Normal 
Prostate; Human Normal CartilageJFraction I; CD40 activated monocyte dendridic 

JO cells; CD34+cetls, II, FRACTION 2; Saos2, Dexamethosome Treated; Saos2 Cells, 
Untreated; Human Fetal Spleen; Smooth muscle-ILb induced; Human T-cell 
lymphoma.re-excisicn; NCI_CGAP_Kid6; Soares_multiple_scierosis_2NbHMSP; 
Soares_senescent_fibroblasts_NbHSF; NCI_CGAP_Alv 1 ; NC]_CG AP_Thy 1 ; 
Stratagene HeLa cell s3 937216; Stratagene hNT neuron (#937233); 

15 NCI_CGAP„Pr22; H'l CDLl ; Human Eosinophils; Soares_fetalJung_NbHL19W; 
NCl_CGAP_Br2; Soares melanocyte 2NbHM; NCI_CGAP_Kid5; 
Soares_multiple_sclerosis_2NbHIVISP; NCI_CGAP_Pr2; NCLCGAP_Col2; 
NCI_CGAP_Col2; NCLCGAP_Kid6; Stratagene hNT neuron (#937233); Stratagene 
neuroepithelium (#937231); Human Osteoarthritic Cartilage Fraction IV; Human 

20 Normal Cartilage Fraction II; Human Leukocytes; Resting T-Cell; 

Soares„fetalJung_NbHLl9W; Activated T-cells; HSA 172 Cells; Apoptotic T-cell, 
re-excision; Human AmygdaIa,re-excision; Stratagene fetal retina 937202; 
Soares_parachyroid_tumor__NbHPA; Stratagene HeLa cell s3 937216; Stratagene NT2 
neuronal precursor 937230; Synovial Fibroblasts (Ill/TNF), subt; Human Prostate; 

25 Soares_parathyroid_tumor_NbHPA ; Barstead pancreas HPLRB 1 ; Human 
Hippocampus; Stratagene lung carcinoma 937218; NCI_CGAP_GCBO; 
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NCLCGAP^AAl; NCLCGAP„Pr2l; Soares„parathyroid_tumor_NbHPA; 
Soares_parathyroid_tumor_NbHPA; Activated T-Cell (i2hs)/Thiouridine 
labeiledEco; NCI_CGAP_AAi; Prostate/LNCAP, subtraction I; Lung Mesotheiium; 
Human Fetal Heart, Differential (Fetal-Specific); Colon Tumor; Liver Tumour Met 5 
5 Tu; Human Normal Cartilage Fraction IV; Prostate; CD34+ cell, 1, frac H; Human 
Aortic Endothelium; Human Primary Breast Cancer; Early Stage Human Lung, 
subtracted; Human Quadriceps; Stratagene neuroepitheJium (#937231); Human Skin 
Tumor; Stratagene lung carcinoma 937218; STROMAL -OSTEOCLASTOMA; 
Stratagene pancreas (#937208); Hepatocellular Tumor.re-excisioii; Stratagene fetal 

10 retina 937202; Soares__parathyroid„tumor_NbHPA; Temporal cortex-Alzheizmer. 
subtracted; NCI_CGAP_AA1; NCI_CGAP_Ewi; NCl_CGAP_Pr3; 
NCI_CGAP_Prl2; NCI_CGAP_Pr2; Barstead spleen HPLRB2; NC!_CGAP_Co2; 
Stratagene neuroepithelium (#937231); Clontech human aorta polyA+ mRNA 
(#6572); Human heart cDNA (YNakamura); Human Neutrophil, Activated; 

•15 NCl_CGAP_Br2; Human placenta cDNA (TFujiwara); NC1_CGAP_HN4; 
Soares_fetal_lung_NbHL19W; NCI_CGAP_Alvl; Pancreatic Islet; 
Soares_senescent_fibroblasts_NbHSF; Human Spleen; Human Old Ovary; Sinus 
pi n if orm is Tumour; Palate carcinoma; Ea.hy. 926 cell line; Liver Normal Met5No; 
LPS activated derived dendritic cells; Corpus Callosum; H. hypothalamus, frac A; 

20 Human Prostate Cancer, Stage B2; Salivary Gland, Lib 3; Normal Ovary, 

Premenopausal; H Umbilical Vein Endothelial Ceils, frac A, re-excision; Human 
Fetal Lung; Dermatofibrosarcoma Protuberance; A 1 -CELL LINE; Human Colon; 
Human OB HOS treated (10 nM E2) fraction 1; Human Adult Retjna; Smooth Muscle 
Serum Treated, Norm; Breast Lymph node cDNA library; Human Adult Heart,re- 

25 excision; Human adult small intestine.re-excision; Smooth Muscle- HASTE 
normalized ; Human Liing Cancer.re-excision; Scares adult brain N2b4HB55Y ; 
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Stomach cancer (hiiman),re-excision; Morton Fetal; NCl_CGAP_Col; Hepatocellular 

Tumor; Smooth muscle, ILlb induced; hitman corpus colosum; Alzheiiners, spongy 

change; Pancreas normal PCA4 No; Soares_parathyroid_tumor_NbHPA; 

Soares_senesccnt_ribroblasts„NbllSF; Human Manic Depression Tissue; Stratagene 
5 hNT neuron (#937233); Human Adult Small Intestine; Stratagene colon (#937204); 

Soares_total_fetus_Nb2HF8_9w; normalized infant brain cDNA; Human Dermal 

Endothelial Cens,untreated; NCI_CGAP_Lu I ; NCI_CGAP_Pr22; Human heart 

cDNA (YNakamura); Human Activated Monocytes; NCI_CGAP_Ov2; 

NCI_CGAP_Kid5; Stratagene HeLa cell s3 937216; Stratagene neuroepithelium 
10 NT2RAM1 937234; Soares_fetaLhearLNbHH19W; Human Adrenal Gland Tumor; 

Human Bone Marrow Stromal Fibroblast; NCLCGAP_Prl2; NCLCGAP_Pr4. 1 ; 

Human fetal heart. Lambda ZAP Express; Stratagene fetal retina 937202; Human 

Substantia Nigra; Soares_fetal_heart_NbHH19W; Human placenta cDNA 

(TFujiwara); NCI_CGAP_Kid6; NCI_CGAP_GC3; 
15 Soares_senescent_fibroblasts_NbHSF; NCl_CGAP_Ew 1 ; NCI_CGAP_Pr23; 

NCl_CGAP_Bf7; Soares_multiple_sclerosis„2NbHMSP; NCl_CGAP_Col2; 

NCI_CGAP_GC3; Infant brain, LLNL array of Dr. M. Soares I NIB; 

Soares_muitiple_sclerosis_2NbHMSP; Human Parathyroid Tumor, subtracted; 

Prostate-BPH subtracted II; Human Macrophage; Human colon carcinoma (HCC) cell 
20 line; Human Astrocyte; SpJeen/normal; Larynx carcinoma II; Cheek Carcinoma; 

Human Bone Marrow; Osteociastoma-normalized A; Thyroid Normal (SDCA2 No); 

Human Tongue, frac 1 ; Human Pre-Differentiated Adipocytes; Raji cells, 

cyclohexamide treated, subtracted; Thymus; K562 + PMA (36 hrs),re-excision; 

Human Kidney; HepG2 Cells, lambda library; HL-60, RA 4h, Subtracted; Whole 6 
25 Week Old Embryo; Human Colon, subtraction; Soares retina N2b5HR; Human OB 

MG63 treated (10 nM E2) fraction I; Human Primary Breast Cancer,re-excision; 
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Human Cardiomyopathy, subtracted; HSC172 cells; Human Soleus; 
Soares„pinea!_gland_N3HPG: Stratagene pancreas (#937208); Jia bone marrow 
stroma; Stratagene hNT neuron (#937233); Stratagene lung carcinoma 937218; 
Human Fetal Epitiieijum (Skin); H. Ovarian Tumor, 11, OV5232; Stratagene pancreas 
5 (#937208); Hippocampus, Alzheimer Subtracted; CD34 depleted Buffy Coat (Cord 
Blood); Jia bone marrow stroma; Breast Cancer Ceil line, angiogenic; 
NCI_CGAP_Pr21 ; NCI_CGAP_Co 1 ; NCLCGAP_Ov 1 ; NCl_CGAP„Prl ; 
NCLCGAP_Col2; NCI_CCAP_Kidl; NCI_CGAP_PrlO; Stratagene fetal retina 
937202; Stratagene HeLa cell s3 9372 1 6; NCl_CGAP_Co4; NCI_CGAP_Kid I ; 

10 Stratagene pancreas (#937208); Pancreatic Islet; Human placenta polyA+ 

{TFujiwara); NCl_CGAP_Pr3; NCI_CGAP_AIvl; KG l a Lambda Zap Express 
cDNA library; normalized infant brain cDNA; NCI_CGAP_0v8; NCI_CGAP_Pr3; 
NCl_CGAP_Alvl; NCl_CGAP_Pr25; Soares_senescent_fibroblasts^NbHSF; 
NCI_CGAP_GC1; NCI_CGAP_Lul; CD34 positive cells (Cord Blood); 

15 NCLCGAP_GC3; NCI_CGAP_Larl ; NCI_CGAP_Ew 1 ; NCl_CGAP_Pr3; 

NCI_CGAP_GCB1; NCI_CGAP_Thy I; Prostate; Human Salivary Gland; Hliman 
Fetal Brain, normalized 100024F; Human Leukocyte, control #2; HCC cell line 
metastisis to liver; Prostate, normal, subtraction 1; Cem Cells, cyclohexamide treated, 
subtra; H, Leukocytes, normalized cot 500 B; Adrenal Gland,normal; Kidney Cortex; 

20 Human Normal Cartilage Fraction III; Human colon cancer, metaticized to liver, 
subtraction; Pericardium; Jurkat Cells; Human Adult Spleen, fraction 11; Thyroid 
Thyroiditis; Human Osteoarthritic Cartilage Fraction III; Rectum tumour; Colon 
Normal; Messangial cell, frac I; Aryepiglottis Normal; Larynx Normal; Riarynx 
Carcinoma; Palate normal; Colon, normal; Tongue carcinoma; Stomach Normal; 

25 Human Gastrocnemius; Stomach Tumour; Normal trachea; Human Tonsils, lib 1; 
Dendritic Cells From CD34 Cells; Human Umbilical Vein Endothelial cells, frac B, 
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re-excision; Soares_multipie_sclerosis_2NbHIVlSP; Human White Fat; H. Adipose 
Tissue; STRIATUM DEPRESSION; LNCAP untreated; 

Soares„multtple_sclerosis_2NbHMSP; prostate-edited; Human Gall Bladder, fraction 
II; LI Cell line; A-I4cell line; Human Umbilical Vein Endothelial Cells, fract. A; 
5 Human Pancreatic Carcinoma; Human Placenta; Supt Cells, cyclohexamide treated; 
Activated T-cells, 24 hrs,re-excision; Soares_fetal_heart_NbHH19W; Stratagene 
corneal stronna' (#937222); Gessler Wilms tumor; NCI_CGAP_AR1; 
NCI_CGAP_GC5; Stratagene neuroepithelium (#93723 1 ); Breast Cancer cell line, 
MDA 36; Stratagene HeLa cell 53 937216; Stratagene NT2 neuronal precursor 

10 937230; Human Whole Brain #2 - Oligo dT > 1 .5Kb; HL-66, PM A 4H, re-excision; 
Stratagene muscle 937209; Stratagene pancreas (#937208); Stratagene 
neuroepithelium (#93723 1); Stratagene neuroepithelium NT2RAMI 937234; Gessler 
Wilms tumor; P, Human foetal Brain Whole tissue; Soares_total_fetus_Nb2HF8_9w; 
Gessler Wilms tumor; Soares_pineal_gland_N3HPG; Stratagene hNT neuron 

15 (#937233); Stratagene lung carcinoma 937218; Soares_fetalJung_NbHL19W; 
Soares_parathyroid_tumor_NbHPA; NC1_CGAP_AR1; NCl_CGAP_Br3; 
Na_CG AP_GCI ; NCI_CGAP_GC2; NCI_CGAP_GCB I ; NCI_CGAP_Brl . 1 ; 
Human Adult Testes, Large Inserts, Reexcision; 

Soares_multiple_sclerosjs_2NbHMSP; Human retina cDNA randomly primed 
20 sublibrary ; Soares_muItiple_sclero5is_2NbHMSP; Human whole brain; Normal 

Human Trabecular Bone Cells; S, Human foetal Adrenals tissue; 

Soares_fetal_heart_NbHH19W; Soares_NSF_F8_9W_OT_PA_P_S I ; 

Soares_senescent_fibroblasts_NbHSF; Stratagene hNT neuron (#937233); Barstead 

spleen HPLRB2; Soares_NFL_T_GBC_SI; NCI_CGAP_Lu5; NCI_CGAP_Pr3; 
25 NC]_CGAP_Pr9; NCI_CGAP_GCB 1 ; Soares adult brain N2b5HB55 Y ; Stratagene 

fibroblast (#937212); Stratagene hNT neuron (#937233); DKF^hsnul; S, Human 
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foetal Adrenals tissue; Soares_pineaI_gland_N3HPG; NCI_CGAP_GC3; 
NCI_CGAP_SSJ ; NCI_CGAP_Pr25; NCl_CGAP„Ew 1 ; NC1_CGAP_GCB0; 
NCI„CGAP_Kid5; Testis 5; NCLCGAP_Pr22; Stratagene endothelial cell 937223; 
Heart; KG I -a Lambda Zap Express cDNA library; Stratagene hNT neuron (#937233); 
5 Brain frontal cortex; NCI„CGAP_GC4; NCl_CGAP_Lym3; NCLCGAP_Co.l2; 
HTCDLi; NCLCGAP_GC2; NCLCGAP_Lu5; Soares_pineaLgland„N3HPG; 
b4HB3MA-Cot0.38-HAP-B; Soares_fetal_heart_NbHH19W; Neutrophils control, re- 
excision; Soares_placenta_8to9weeks_2NbHP8to9W; NC1_CGAP_GC5; 
NCI_CX3AP^Co 1 1 ; Na_CGAP_HSC 1 ; STRATAGENE Human skeletal muscle 

10 cDNA library, cat #936215.; Hunnan fetal heart, Lambda ZAP Express; 

NCI_CGAP_GC5; NCI_CGAP_Lii6; Na_CGAP_Alv 1 ; NCl_CGAP_Pr25; 
neutrophils control; NCl_CGAP_Br5; Soares_parathyrojd_tumor_NbHPA; 
Stratagene colon (#937204); Stratagene pancreas (#937208); Stratagene fibroblast 
(#937212); Stratagene endothelial cell 937223; NCl_CGAP_Kid5; HT29M6; 

15 Activated T-Cell; H Kidney Cortex, subtracted III; Human Whole 7 Week Old 

Embryo (II); Human Adult Spleen, subtracted; Human Fetal Heart; Human Parotid 
Cancer; Soares_parathyroid_tumor_NbHPA; Soares_senescent_fibroblasts_NbHSF; 
Human Fetal Kidney; HL-60, PMA Id, subtracted; Human Leukocytes,normalized 
control #4; Human Fetal Heart, subtracted; H.Leukocytes, normalized cot 50 B; 

20 Human Pancreas; HeLa cell line; Human Colon Cancer, metasticized to live; Smooth 
muscle-edited A; Keratinocyte, lib 3; H. Leukocytes, control; Human Adult Lymph 
Node; H. Adipose, subtracted; Human kidney Cortex, subtracted; H. Primary 
Dendritic Ceils.lib 3; H. Leukocytes, normalized cot 5A; Rajt cells, cyclohexamide 
treated, differentially expressed; Human Fetal Kidney; Smooth muscle control 2; 

25 Kidney medulla; Human Striatum Depression, re-rescue; H. hypotlialamus, frac A, re- 
excision; Namalwa Cells; Prostate,BPH, Lib 2; Prostate BPH,Lib 2, subtracted; 
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Larynx carcinoma IV; Rectum normal; Stomach,normal; Colon, tumour; Human 
Greater Omentum, fract 11 remake,; Human Pancreatic Langerhans; Osteoclastoma- 
normalized B; Larynx Tumour; Human Hypothalamus, Alzheimer's; Human 
Pituitary; Pharynx carcinoma; Human Placenta, subtracted; Human retina cDNA 
5 randomly primed sublibrary; Tongue Normal; Larynx Tuinor; Human Tongue, frac 2; 
Nasal polyps; Larynx Normal; K562 + PMA (36 hrs); Testis, normal; Activated T- 
Cells, 8 hrs, subtracted; Ovarian Tumor I, OV5232; Human B Cell 8866; Human 
Thymus Tumor, subtracted; Human Prostate BPH, re-excision; H. Striatum 
Depression, subtracted; Activated T-Cells, 8 hrs., ligation 2; Human Prostate, 

10 subtracted; LNCAP + o.3nM R1881; H. Frontal Cortex, Epileptic; H. Meniingima, 
M6; Human Fibrosarcoma; Soares_placenta_8to9wee^s_2NbHP8to9W; Human 
Prostate Cancer, Stage B2 fraction; Weizmann Olfactory; Human OB MG63 control 
fraction I; Human Adult Liver, subtracted; Human Fetal Brain, random primed; HL- 
60, PMA 4H; Frontal Lobe, Dementia; HUMAN TONSILS, FRACTION 2; Human. 

15 OB HOS control fraction I ; Soares_placenta_8to9weeks_2NbHP8to9W; stomach 
cancer (human); Olfactory epitheliLm,nasalcavity; Human Adult Pulmonary; SKIN; 
Hep G2 Cells, PGR library; Human Neutrophils, Activated, re-excision; H. 
Epididiymus, caput & corpus; Amniotic Ceils - TNF induced; H. Epididiymus, cauda; 
JG, Human foetal Kidney tissue; P, Human foetal Brain Whole tissue; Stratagene 

20 HeLa cell s3 937216; CD34 positive cells (cord blood),re-ex; CHME Cell 

Line,untreated; H. Whole Brain #2, re-excision; Human retina cDNA randomly 
primed siiblibrary; Stratagene pancreas (#937208); Soares^fetaU»ng_NbHL19W; 
Soares_fetal_heart_NbHH19W; Human brain cDNA; Human placenta cDNA 
(TFujiwara); Stratagene fibroblast (#937212); Stratagene muscle 937209; Stratagene 

25 fetal retina 937202; Stratagene ovarian cancer (#937219); Stratagene neuroepithelium 
(#93723 1); Stratagene fetal retina 937202; Gessler Wilms tumor; S, Human foetal 
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Adrenals tissue; HM3; Human Glialblastoma Celi; 

Soares_senescent_fibrobiasts_NbHSF; Stratagene schizo brain SI 1; Stratagene HeLa 
eel! s3 937216; NCLCGAP^Co9; NCLCGAP^Lil; NCI_CGAP_Ov2; 
NCI_CGAP„Pr5; NCLCGAP_Pr8; NCLCGAP_Pr9; NCLCGAP_S$I ; 
5 NCLCGAP_Co 10; NCl_CGAP_Kid6; NCl_CGAP_Lip2; NCl_CGAP_PrU; 
NCI_CGAP_Pr12; NCLCGAP_Pr25; NCI_CGAP_Schl; Human pancreatic islet; 
Soares_fetal_l.ung_NbHLI9W; Fetal brain, Stratagene; Human Infant Brain, Bento 
Scares; P, Human foetal Brain Whole tissue; Soares_testis_NHT; 
Soares_Nn-_T_GBC_Sl; Stratagene schizo brain S 1 1; 
10 Soares_multiple_5clerosis_2NbHMSP; Stratagene pancreas (#937208); Stratagene 
NT2 neuronal precursor 937230; Soares_testis_NHT; 

Soares_senescent_fibroblasts_NbHSF; Stratagene schizo brain SI 1 ; Stratagene fetal 

retina 937202; Stratagene hNT neuron (#937233); NCI_CGAP_Br2; 

NCI_CGAP_GC3; NCI_CGAP_GC4; NCT_CGAP_Pr6; NCLCGAP_CoiO; 
15 NCI_CGAP„Kid3; NCI_CGAP_Pr20; NCI_CGAP_Pr22; 

Soares_pregnant_uterus_NbHPU; Human pancreatic cancer cell line Patu 8988t; 

Human retina cDNA randomly primed sublibrary; NC1_CGAP_CLLI; HM3; 

HTCDLl; Human chromosome I3ql4 cDNA; P, Human foetal Brain Whole tissue; 

Soares_parathyroidJumor_NbHPA; NCl_CGAP_Br4; NCI_CGAP_GC4; 
20 jNCI_CG AP_GCB I ; NCi_CGAP_Ew I ; NCI_CG AP_Lym3; NCI_CG AP_Pr22; 

Soares_pregnant_.ulerus _NbHPU; NCLCGAP GC3; NCLCGAP_Pr3; 

NCl_CGAP_Kid6; NCI_CGAP_Pr22; NCI_CGAP_Br2; NC1_CGAP_GC2; 

NCLCGAP_Pr3; NCl_CGAP„Pr4; NCI_CGAP_Pr9; NCI_CGAP_HSCI; Testis 1; 

Testis 2; Stratagene HeLa cell s3 937216; Soares^multiple_sclerosis„2NbHMSP; 
25 Soares_senescent_fibroblasts_NbHSF; Stratagene pancreas (#937208); HPLA 

CCLee; Human adult (K.Okubo); NCI_CGAP_Ov2; NCl_CGAP_Pr2; 



wo 00/61626 



PCT/CSOO/09066 



NCLCGAP„MeI3; Stratagene endothelial cell 937223; Human cerebral cortex; 
NCI_CGAP_Kid6; NCLCGAP_Brn23; NCl_CGAP_Bm25; Pancreatic Islet; 
Soares„p]acenta_8to9weeks_2NbHP8to9W; Gessler Wilms tumor; NCI_CG AP_Br2; 
Stratagene scllizo brain Sll; 2HB3K4K; Barstcad aorta HPLRB3; Barstcad prostate 
5 BPH HPLRB4; Normalized infant brain, Bento Soares; b4HB31VlA CotI4.5; 

b4HB3MA-FT20%-Biotin; b4HB3MA-Cotl09+I0-Bio; b4HB3MA-Cotl09+103- 
Bio; b4HB3MA-Cotl09+103+85-Bio; normalized infant brain cDNA; Stratagene 
neuroepithelium (#937231); Soares_NhHMPu„S 1 ; Human pancreatic cancer cell line 
Patu 8988t; Soares„fetaI_lung_NbHLl 9W; NCI_CGAP_AR1; NCI„CG AP„Co I ; 

10 NCI_CGAP_Co2; NCLCGAP_Co9; NCl„CGAP_Pr3; NCI„CGAP„Pr9; 

NCLCGAP_AIvl; NCCCGAP.PriO; NCl_CGAP_Brl.l; NCl_CGAP_Pr4.1; Fetal 
heart, Lambda ZAP Express; NCI_CGAP_Br5; NCJ_CGAP_Co9; NCl_CGAP_Lu5; 
NCl_CGAP_Pr2; NCLCGAP_Pr3; NCl_CGAP_Kid3; NCI_CGAP_PNSI ; 
HTCDLl; NCI_CGAP_CNS1; NCl_CGAP_Lym3; NCI_CGAP_Brl.L; Stratagene 

15 ovarian cancer (#937219); NCi_CGAP_GC4 and NC1_CGAP_GCB ) . 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:28 and may have been publicly available prior to conception of 
die present invention. Preferably, such related polynucleotides are specifically 

20 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 527 of SEQ ID NO:28, b 
is an integer of 15 to 541, where both a and b correspond to the positions of 

25 nucleotide residues shown in SEQ ID NO:28, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Scares fetal liver spleen INFLS and to a lesser cxtcnl in 
5 Human Uterine Cancer; Human Colon Cancer.re-excision; Human Osteoclastoma 
Stroma! Cells - unamplified; Human Umbilical Vein Endothelial Cells, uninduced; 
Smooth muscle, serum treated; Scares melanocyte 2NbH]Vl; Human Osteoclastoma 
and T cell helper II. 

Many polynucleotide sequences, such as EST sequences, are publicly 
10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:29 and may have been publicly available prior to conception of 
, the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
15 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 528 of SEQ ID NO:29, b 
is an integer of 15 to 542, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:29, and where b is greater tlian or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries; Scares adult brain N2b5HB55Y and to a lesser extent in 
Scares infant brain INIB; Soares_fetalJiver_spleen_lNFLS_Sl; Scares fetal liver 
25 spleen INFLS; 12 Week Old Early Stage Human, II; Scares melanocyte 2NbHM; 
Scares placenta Nb2HP; Human Cornea; H. Adipose Tissue; human corpus colosum; 
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H Female Bladder, Adult; Soares_pregnant_uterus„NbHPL); Human Osteoclastoma, 
re-excision; Human Ovary; Brain Frontal Cortex, re-excision; T-Cell PHA 16 hrs; 
Stromal ceil TF274; Human Hippocampus; Stratagene liver (#937224); Macrophage- 
oxLDL, re-cxcisiou. Colon Normal 11; Human I'estes, Reexcision; Human 
5 Microvascular Endothelial Cells, fract. A; Monocyte activated; Bone Marrow Cell 
Line (RS4,1 1) and Nine Week Old Early Stage Human. 

Many polyniicleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1920 of SEQ ID NO:30, b 

15 is an integer of 15 to 1934, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:30, and where b is greater than or equal to a 
-t-14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 21 
20 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDIe 1362539 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "putative ubiquinone 
25 biosynthesis protein JSchizosaccharomyces pombe]". A partial alignment 
demonstrating the observed homology is shown immediately below. 
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!l362539 (AL035064) putative ubiquinone biosynthesis protein 
[Schizosaccharomyces pombe] >sp |E1362539 |E1362539 PUTATIVE 
OBIQUINOHE BIOSYNTHESIS PROTEIN. 
Length = 272 



Score = 44S (157.7 bits), Expect = 1.2e-41, P = 1.2e-41 . 
10 Identities = 90/225 (40%), Positives = 134/225 (59%), Frame = +3. 



306 YSHHLPTSPXXXXXXXXXXXXXXXYNPYRH-DMVAVLGETTGHRT-LKVLRDQMRRDPEG 479 
Y H+P 3P P+R DM++VLG+ +G L L +-I-M D G 

47 YPGHVPLSPLQRIFLVAGSAIMGLKAPMRGGDMISVLGDASGQPFFLHRLLNKMLVDKTG 106 

480 AQI LQERPRI STSTLDLGKLQSLPEGS LGRE YLRFLDVNRVSPDTRAPTRFVDDEEL AYV 659 

+IL+++PR+++ +L+L I,++LP +LG+ Y-i- ++D V PDTR+PTRFVDD B AYV 
107 REILKDKPRHTSKSLHLPFLRTLPPHTLGKIYVDWIDKEHVGPDTRSPTRFVDDPEEAYV 166 

660 XQRYREVaDMLHTLLGMPTHILGEIWKWFEAVQTGLPMCILGAFFGPIRLGACJSLQVLV 839 

+QRYHE HD H + HPTNI GE+ +KW E V GLP+ L A FGP+RL + 
167 KQRYRESHDFYHAICHMPTNIEGELAIKWLEFVHMGLPVGALSALFGPUtLNCEQASRFR 226 



840 SEI.IPWAVQNGRRAPCVLHLYYEERWEQSLRAX.BEELGI-TAPEM 971 

IPW+I-+NG A (■•IH+Y+EI- + +R + I APP-I- 

227 RVYlPWSIRNGI,NAKTI.INVyHEKEI,rNnXEDVRRRIRXERAPPI, 271 



The segment of gntlPlDlcl362539 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO. 133. Based on the structural similarity these 
30 homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
35 amino acid sequence set out in the sequence listing as SEQ ID NO. 134 which 

corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetal_heart_NbHH19W and to a lesser extent in 
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Scares fetal liver spleen INFLS; Colon, tumour; Whole 6 Week Old Embryo; 
NCI_CGAP_GCB 1; wilm's tumor; Human Fetal Kidney; Soares breast 3NbHBst; 
Human Testes; Nine Week Old Early Stage Human; Cheek Carcinoma; H. 
Epididiymus, caput & corpus; Human Soleus; Breast Cancer cell line, MDA 36; 
5 Human Fetal Epithelium (Skin); Human Colon, re-excision; Human Chronic 

Synovitis; Human Dermal Endothelial Cells,untreated; L428; Human Osteoblasts II; 
Human Fetal Dura Mater; Stromal cell TF274; Soares breast 2NbHBst; Stratagene 
lung (#937210); 12 Week Old Early Stage Human; Adipocytes; H Macrophage (GM- 
CSF treated), re-excision; Normal colon; Colon Normal 111; Anergic T-cell and 
10 Human Cerebellum. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
80 as residues: Pro-1 2 to Asp- 19, Ser-55 to Lys-60, Thr-74 to Cys-87, Pro-90 to lle- 
98. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
15 9. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 9. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:31 and may have been publicly available prior to conception of 
20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 1431 of SEQ ID NO:31, b 
25 is an integer of 15 to 1445, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:3 1, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 22 
5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
pirlS6668llS6668l (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "peptidyl prolyl 
JO isomerase (EC 5.2. 1.8) A - human". A partial alignment demonstrating the observed 
homology is shown immediately below. 



>pir I S66531 I S6 6 681 peptidylprolyl isomerase (EC 5.2.1.8) A - human 
Length =. 301 

Plus strand HSPs: 

Score = 1537 (541.1 bits). Expect = 4.9e-157, P = 4.9e-157 
Identities = 291/301 (96%), Positives = 291/301 (96%), Frame = +2 

Q; 14 MATTKRVLYVGGLAEEVDDKVLHAAFIPFGDITDIQIPLDYETEKHRGFAFVEFELAEDA 193 

MATTKRVLiVGGLAEEVDDKVLHAAFIPFGDITDIQIPLDYETEKHRGFAFVEFELAEDA 
S: 1 WATTKRVLYVGGLAEEVDDKVLHAAFIPFGDITDIQIPI,DYBTEKHRGFAFVEFEt.AEDA 60 

Q: 194 AAATDNMNESELFGETIRVNLAKPMRIKEGSSRPVWSDDDWIJCKFSGKTI.XXXXXXXXXX 373 

AAAIDHMNESELFGRTIRVNLAKPMRIKEGSSRPVWSDDDVfLKKFSGKTL 
S: 61 AAAIDNMNESELFGRTIRVNr.AKPHRIKEGSSRPVWSDDDWLKKFSGKTLEEWKEEEGSE 120 

QS 374 PPKWETQEGEPIAKKARSNPQVYMDIKIGHXPAGRIQMLLBSDWPMTAEBFRCLCTHEK 553 

PPKAETQEGBPIAKKARSNPQVYHDIKIGNKPAGRIQMLLRSDVVPMTAENFRCLCTHEK 
S: 121 PPKAETQEGEPIAKKARSHPQVYMDIKIGHKPAGRIQMLLRSDVVPMTAEHFRCLCTHEK 180 

Q: 554 GFGFKGSSFKRIIPQFMCQGGDFTHHNGTGGKSIYGKKFDDENFILKHTGPGLLSMANSG 733 

GFGFKGSSFHRIIPQFMCQGGDFTNHNGTGGKSIYGKKFDDENPILKHTGPGLLSMAMSG 
S: 181 GFGFKGSSFHRIIPQFMCQGGDFTNHNGTGGKSIYGKKFDDENFILKHTGPGLLSMAHSG 24 0 

Q: 734 PNTMGSQFFLTCDKTDWLDGKHVVFGEVTEGLDVLRQIEAQ6SKDGKPKQKVIIADCGEY 913 

PHTHGSQFFLTCDKTDWLDGKHWFGEVTEGI,DVI.RQIEAQGSKDGKPKQKVIIADCGEY 
S: 241 PHTHGSQFPLTCDKTi5WI.DGKHWFGEVTEGLDVLRQlEAQGSKDGKPKQKVIIADCGEY 300 
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The segment of pirlS666811S66681 that is shown as "S" above is set out in the 

sequence listing as SEQ fD NO. 135. Based on the structuraJ similarity these 
5 homologous polypeptides are expected to share at least sorne biological activities. 

Such activities are known in the art, some of which are described elsewhere herein. 

Assays for determining such activities are also known in the art, some of which have 

been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
10 amino acid sequence set out in the sequence listing as SEQ ID NO. 136 which 

corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Soaies_pregnant_uterus_NbHPU and to a lesser extent in 
15 Human Pituitary, subt IX; .Activated T-Cell (12hs)/Thiouridine iabelledEco; Smooth 

muscle, I Lib induced; Soares adult brain N2b5HB55Y; Human adult testis, large 

inserts; HUMAN B CELL LYMPHOMA; Human Pituitary, subtracted; Human 

Rhabdomyosarcoma; Adipocytes; Stratagene NT2 neuronal precursor 937230; 

Soares_,fetal_liver_spleen_lNFLS_Sl; Human Microvascular Endothelial Cells, 
20 fract. A; Human Bone Marrow, treated; Human Pituitary, subtracted VIU; 

Aryepiglottis Normal; K562 + PMA (36 hrs); Human OB MG63 control fraction 1; 

Human Colon; Amniotic Cells - TNF induced; Stratagene ovary (#937217); pBMC 

stimulated w/ poly 1/C; Amniotic Cells - Primary Culture; LNCAP prostate cell line; 

Soares_fetalJung_NbHLJ9W; HUMAN JURKAT MEMBRANE BOUND 
25 POLYSOMES; Human Activated T-Cells; Human Hypothalmus,Schizophrenia; 

Stratagene colon (#937204); Ulcerative Colitis; Hemangiopericytoma; Human Fetal 
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Brain; Stratagene liver (#937224); Smooth muscle, serum induced.re-exc; Smooth 
muscle, serum treated; Colon Normal 11; Colon Tumor II; Human Adult 
Pulmonary ,re-excision; Endothelial cells-control; Soares_feta]_heart_NbHHl9W; 
Smooth muscle,control; Human Testes; Flodgkin's Lymphoma 11; Stratagene corneal 
5 stroma (#937222); Keratinocyte and Human Cerebellum. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

10 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1273 of SEQ ID NO;32, b 
is an integer of 15 to 1287, where both a and b correspond to the positions of 

15 nucleotide residues shown in SEQ ID NO:32, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

The coinputer algorithm BLASTX has been used to determine that the 

20 translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gill 109880 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Rat trg gene 
product". A partial alignment demonstrating the observed homology is shown 

25 immediately below. 
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>gi|ll098BO Similar to Rat trg gene product; coded for by c. elegana cDHA 
yk31e7.5; coded for by C. elegans cDHA yk40d6.5; coded for by 

C. 

elegans cDHA yk31e7.3f coded for by C. elegans cDNA yk40d6.3f 

5 coded 

for by C. elegans cDNA ykl49g5,3; coded for by C> 
Length =2018 



Plus Strand HSPs: 

Score =349 (122.9 bits>, Expect = 4,5e-44, Sum P(3) = 4.5e-44 
Identities = 67/132 (50%), Positives - 90/132 (6B%), Frame = +1 

Q: 43 ERVFGTYFRVGFYGAHFGDLDEQEFVYKEPSITKLAEISHE1.EEFYTERFGDDVVEIIKD 222 

+R FG++FRV FYG FG L+ EFVYKE + +KL EIS+RLE FYT +G+ V ++KD 
S: 1726 KRCPGSFFRVAFYGKLFGALHHABFVYKESAFSKLSEISNRLETFYTNMYGEGHWVLKD 1785 

Q: 223 SNPVDKSKLDSQKAYIQITYVEPYPDTYELKDRVTYFDRNYGLRTFLFCTPFTPDGRAHG 402 

S PV KL+ +KAYIQIT+V+ Y E +R TYF R + F F P+T +GRA G 
S: 1736 SKPVQLEKLHPEKAYIQITFVDVYLSDNEKMERTTYFTRRBNVNRFYFEAPYTMEGRAQG 1845 



Q: 403 SLPEQHKRKTLL 438 

EL Q+K++T+L 
S: 18 4 6 ELAAQYKKRTIL 1857 

Score = 116 (40.8 bits). Expect = 4 ,56-44, Sum P(3) = 4.5e-44 

Identities = 28/65 (43%), Positives = 37/65 (56%), Frame = +2 



512 PVEVAQVFLAEIPEDPKXF RHHHKLRLCFKDFCKKCEDALRKNKALIGPDQKEYHRE 632 

P+E+A VFLR D + R NKLRL P+ K +A+ + LI6 DOKEY R 

19 25 PLEIAMVFLANAHLDDRGRPVDRLQNKLRLSFRHLQCKAMEAIELCRQLIGEDQKEYQRN 1984 

683 LERNY 697 

+E K+ . 
1985 VEENF 1989 



The segments of gill 109880 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 137 and SEQ ID NO. 139. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
40 biological activities. Such activities are known in the art, some of which are described 
elsewhere herein. Assays for determining such activities are also known in the art, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 138 and/or SEQ 
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ID NO. 140 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetal_heart_NbHH 19W and to a lesser extent in 
5 wilm's tumor; Stratagene endothelial cell 937223; Human Placenta; Human 8 Week 
Whole Embryo; Soares placenta Nb2HP; Soares ovary tumor NbHOT; H. Adipose 
Tissue; Human Placenta; Smooth Muscle Serum Treated, Norm; Smooth muscle, 
ILlb induced; Stratagene placenta (#937225); Hepatocellular Tumor, re-excision; 
Soares_pregnant_uterus_NbHPU; Smooth muscle, serum treated; 

10 Soares_multiple_sclerosis_2NbHMSP; Endothelial-induced and Nine Week Old 
Early Stage Human. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO;33 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1259 of SEQ ID NO;33, b 

20 is an integer of 15 to 1273, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 24 
25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Activated T-Cells,I2 hrs,re-excision and to a lesser extent in 
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Human Prostate Cancer, Stage B2; Human B Cell 8866; HL-60, PMA 4H, re- 
excision; HUMAN JURKAT MEMBRANE BOUND POLYSOMES; Spinal cord; 
Human Adrenal Gland Tumor; Human adult testis, large inserts; HUMAN B CELL 
LYMPHOMA and Bone Marrow Cell Line (RS4,1 1). 
5 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

83 as residues: Ala-54 to Lys-59. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:34 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 568 of SEQ ID NO: 34, b 

15 is an integer of 15 to 582, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:34, and where b is greater than or equal to a 
+ 14. 

FEATURES OF .PROTEIN ENCODED BY GENE NO: 25 
20 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: STROMAL -OSTEOCLASTOMA; KMH2; NTERA2, 
control and to a lesser extent in Human Prostate Cancer, Stage B2; Human Gall 
Bladder, fraction II; Adipocytes,re-excision; Apoptotic T-cell, re-excision; Soares 
adult brain N2b4HB55Y; Human Hypothalamus,schizophrenia, re-excision; Human 
25 Osteoclastoma Stromal Cells - unampltfied; NTERA2 + retinoic acid, 14 days; 

Human endometrial stromal cells-treated with progesterone; Human Bone Marrow, 
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re-excision; Human Brain, Striatum; human ovarian cancer; Stromal cell TF274; 
Liver, Hepatoma; Epithelial-TNFa and INF induced; 

Soares_tota!_fetus_Nb2HF8_9w; 12 Week Old Early Stage Human; H. Frontal 
cortex,ept!eptic,re-excision; Scares melanocyte 2NbHM; Human Amygdala; 
5 Stratagene neuroepitheJiiim (#93723 1); Monocyte activated; HUMAN B CELL 
LYMPHOMA; Soares placenta Nb2HP and Primary Dendritic Cells, lib I . 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
84 as residues: Ser-15 to Ser-27. 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible tiirough sequence databases. Some of these sequences are 

related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

15 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 532 of SEQ ID NO:35, b 
is an integer of 15 to 546, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:35, and where b is greater than or equal to a 
+ 14, 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares placenta Nb2HP and to a lesser extent in Human 
Heart; Soares adult brain N2b4HB55Y; Soares_fetalJung_NbHL19W; 
25 Soares_fetal_heart_NbHH19W; Soares_mu!tiple_sclerosis_2NbHMSP; Human 
Whole Brain #2 - Oligo dT > 1.5Kb; Synovial Fibroblasts (Ill/TNF), subt; human 



wo 00/61626 



PCT/USOO/09066 



ovarian cancer; Human Hypothalmus,Schizophrenia; Human Adrenal Gland Tumor; 
Colon Normal II; T Cell helper 1; Keratinocyte and Scares infant brain INIB. 

Many polyriucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 977 of SEQ ID NO;36, b 
is an integer of 1 5 to 99 1 , where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:36, and where b is greater than or equal to a 
+ 14. 

15 FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human endometrial stromal cells treated with progesterone; 
human ovarian cancer; Human Heart; Hepatocellular Tumor, re-excision; 12 Week 
Old Early Stage Human; Scares infant brain INIB. 

20 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence dalabayey. Some of these sequences are 
related to SEQ ID NO:37 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

25 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general Formula of a-b, where a is any integer between 1 to 946 of SEQ ID NO:37, b 
is an integer of 15 to 960, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ iD NO:37, and where b is greater than or equal to a 
+ 14. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Chondrosarcoma and to a lesser extent in Soares fetal 
liver spleen INFLS; Soares placenta Nb2HP; Human Endometrial Tumor; Tongue 

10 carcinoma; H. Kidney Cortex, subtracted; Stromal cell TF274; Soares melanocyte 
2NbHM; Keratinocyte; Soares infant brain j NJB; Human Kidney Pyramids - 
unamptified; H Amygdala Depression, subtracted; Soares_NhHMPu_Sl; H. Adipose 
Tissue; Human Adult Liver, subtracted; HSC172 cells; Human Thyroid; Human 
Epididymus; pBMC stimulated w/ poly I/C; Human Ovary; H. Kidney Medulla, re- 

15 excision; human ovarian cancer; HUMAN JURKAT MEMBRANE BOUND 
POLYSOMES; Soares_senescent_fibrobiasts_NbHSF; Spinal cord; Human 
Rhabdomyosarcoma; Human Placenta; Soares„multiple_sclerosis_2NbHMSP; 
Human Fetal Lung III; Human Placenta; Human Adult Pulmonary,re-excision; 
Endothelial induced; Endothelial cells-control; Spleen, Chronic lymphocytic 

20 leukennia; Soares„pregnant_uterus_NbHPU; Human 8 Week Whole Embryo and 
Primary Dendritic Cells, lib 1. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 

25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1790 of SEQ ID NO:38, b 
is an integer of 15 to 1804, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:38, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

It has been discovered that this gene is expressed primarily in the following 

10 tissues/cDNA libraries: Activated T-Cell ( l2hs)/Thiouridine labelledEco and to a 

lesser extent in human ovarian cancer; Human Neutrophil, Activated; Spleen metastic 
melanoma; Stratagene lung (#937210); Anergic T-cell and Monocyte activated. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related to SEQ ID NO:39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

20 general formula of a-b, where a is any integer between 1 to 393 of SEQ ID NO:39, b 
is an integer of 15 to 407, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:39, and where b is greater than or equal to a 
+ 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 30 
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The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-Jimiting 
example, the sequence accessible through the following database accession no, 
gil2262l07 (all information available through the recited accession number is 
5 incorporated herein by reference) which is described therein as "Ser/Thr protein 

kinase isolog [Arabidopsis thalianaj". A partial alignment demonstrating the observed 
homology is shown immediately below. 



>gi| 2262107 (AC002343) Ser/Thr protein kinase isolog [Arabidopsis 
thaliaua] 

>Sp|022981 1 022981 SER/THR PROTEIH KINASE ISOLOG. 
Length = 572 

Plus Strand HSPs ; 

Score - 356 (125.3 bits). Expect = 8.2e-36, Sum P(2) = 8.2e-36 

Identities = 84/234 (35%), Positives = 124/234 (52%), Frame = +2 

Q: 419 STNVSHYELgVEIGRGFDHI.TSVHLARHTPTGTLVTlKITNLENCHEERLKALQKAVILS 598 

S N Y+L EIG G + V+ A + PT +V IK +L+ CM L +++ 
S: 27 SMNPKDYKLMEEIGHGASAV — VYRAIYLPTHEVVAIKCLDLDRCNSN-LDDIRRESQTM S3 

Q: 599 HFFRHPNITTYWTVFTVGSWLWVISPFMAYGSASQLLRTYFPEGHSETLIRHILFGAVRG 7 78 

HPN+ + P+V LWV+ PFHA GS L++T + +G E+ I +1. ++ 
S: 84 SLIDHPNVIKSFCSFSVDHSLWWMPFHAQGSCLHLHKTAYSDGFEESAICCVLKETLKA 143 



779 LNYLHQNGCIHRSIKASHILI3GDGLVTLSGLSHLHSLVKHGQRHRAVYDFPQFSTSVQP 958 

L+YLH+ G IHR +KA +IL+ -i-G + L L +G R RA F 
144 LDYLHRQGHIHRDVTCAGNILLDDHGEIKLGDFGVSACLFDNGDRORARMTF VGTPC 199 

959 WLSPELLRQDtHGYNVKSDlYSVGITACELASGQVPFQDMHRTQMLLQKLKGPP 112Q 

W++PB+L Q +GYN K+DI+S GITA ELA G PF . ++LL ++ P 
200 WMAPEVL-QPGNGYNSKADIWSFGITALELAHGHAPFSKYPPHKVLLMTKJHAP 252 



35 The segment of gil2262107 that is shown as "S" above is set out in the 

sequence listing as SEQ ID NO. 141. Based on the structural similarity these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
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Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set oiii in ttie sequence listing as SEQ ID NO. 142 which 
5 corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Scares melanocyte 2NbHM and to a lesser extent in 
Hepatocellular Tumor, re-excision; Soares_fetal_liver_spleen_lNFLS_Sl; Soares 

10 fetal liver spleen INFLS; Soares infant brain i NlB; Human Osteoclastoma, re- 
excision; Fetal Liver, subtraction II; human ovarian cancer; Stromal cell TF274; 
Human Endometrial Tumor; Human 8 Week Whole Embryo; Nine Week Old Early 
Stage Human; Soares placenta Nb2HP; Early Stage Human Liver, fract (II); human 
caudate nucleus; Soares ovary tumor NbHOT; Messangial cell, frac I; 

15 Soares_total_fetus_Nb2HF8_9w; CD34 positive cells (cord blood),re-ex; CHME Cell 
Line,untreated; Healing groin wound - zero hr post-incision (control); Human 
Osteosarcoma; Brain Frontal Cortex, re-excision; K1V1H2; Spinal Cord, re-excision; 
Human Prostate; Temporal cortex-Alzheizmer, subtracted; Human Uterine Cancer; T 
Cell PHA 24 hrs; Ulcerative Colitis; Human Adrenal Gland Tumor; Smooth muscle, 

20 serum treated; Soares_felal_heart„NbHH I9W; Human Fetal Lung lU and Human 
Osteoclastoma. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:40 and may have been publicly available prior to conception of 
25 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2229 of SEQ ID NO:40, b 
is an integer of 15 to 2243, where both a and b correspond to the positions of 
5 nucleotide residues shown in SEQ ID NO:40, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

It has been discovered that this gene is expressed primarily in the following 

10 tissues/cDNA libraries: human ovarian cancer. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
90 as residues: Ser-18 to Trp-3 J , Gly-33 to Thr-38. 

iVIany polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

15 related. to SEQ ID NO:4l and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

20 general formula of a-b, where a is any integer between 1 to 954 of SEQ ID NO;41 , b 
is an integer of 15 to 968, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID N0:4l , and where b is greater than or equal to a 
+ 14. 



25 



FEATURES OF PROTEIN ENCODED BY GENE NO: 32 
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The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-iimiting 
example, the sequence accessible through the following database accession no. 
gil 1399965 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "hypothetical protein 
384D8_6 [Homo sapiensl". A partial alignment demonstrating the observed 
homology is shown immediately below. 



>gii 1399965 hypothetical protein 384D8_6 [Homo sapiens] >5p|Q13391 | Q13391 
HYPOTHETICAL PROTEIN 3B4D3_6. 
Length = 533 ■ 

Plus Strand asPs: 

Score = 355 (125.0 bits), Expect = 8.4e-65, Sum P(2) = 8.4e-65 
Identities = 66/68 (97%), Positives = 67/68 (98%), Frame = +2 

Q: 5 RGHVELFIATSQKFVQETELSQRIRDWEDTVQPLLQEQEQHVPfDIHTYGDQLVSRFPQL 184 

R HVELriATSQKFVQETELSQRIRDWEDTVQPLLQEQEQHVPFDIHTYGDQLVSRFPQL 
S: 400 RRNVELFIATSQKFVQETELSQRIRDWEDTVQPLLQEQEQHVPFDIHTYGDQLVSRFPQL 459 

Q: 185 HEWCPFAD 208 

HEWCPFA+ 
S: 450 NEWCPFAE 467 

Score = 333 (117.2 bits). Expect = 8.4e-65, Sum P(2) = 8.4e-65 
Identities =66/66 (100%), Positives = 56/66 (100%), Frame = +1 

Q: 208 LVAGQPAFEVCRSMLASLQLAHDYTVEITQQPGLEMAVDTMSLRLLTHQRAHKRFQTyAA 387 

LVAGQPAFEVCHSMLRSLQLMDYTVEITQQPGLEMAVDOMSLRLLTHQRAHKRFQTlfAA 
S: 468 LVAGQPAFEVCRSMLASLQLABDyTVEITQQPGLEMAVDTMSLRLLTHQRaHKRFQTYAR 527 

Q: 388 P3HAQP 405 

PSMAQP 
S: 52 8 PSMAQP 533 



The segments of gil 1399965 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 143 and SEQ ID NO. 145. Based on the structural 
similarity these homologous polypeptides are expected to share at least some 
40 biological activities. Such activities are known in the art, some of which are described 
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elsewhere herein. Assays for determining such activities are also known in the art, 
some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out m the sequence listing as SEQ ID NO. .144 and/or SEQ 
5 ID NO. 146 which correspond to the "Q" sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1 NIB and to a lesser extent in Human 
Fetal Kidney; Human adult testis, large inserts; breast lymph node CDNA library; 

10 Soares fetal liver spleen 1 NFLS; HL-60, PMA 4H, re-excision; Jurkat T-Cell, S 
phase; Human Pituitary, subt IX; CD34 depleted Buffy Coat {Cord Blood), re- 
excision; Human Endometrial Tumor; Primary Dendritic Cells, lib 1; Human Spleen; 
HL-60, PMA 4H; Human Adult Spleen; Human Cerebellum, subtracted; Human 
Primary Breast Cancer.re-excision; H. Epididiymus, caput & corpus; H. cerebellum, 

15 Enzyme subtracted; Breast Lymph node cDNA library; Human Tonsils, Lib 2; 

Smooch muscle, ILlb induced; Breast Cancer cell line, MDA 36; Synovial hypoxia- 
RSF subtracted; Salivary Gland, Lib 2; Human Adipose Tissue, re-excision; Human 
Osteosarcoma; Pancreas normal PCA4 No; HUMAN JURKAT MEMBRANE 
BOUND POLYSOMES; Human Primary Breast Cancer Reexcision; Liver, 

20 Hepatoma; Human Rhabdomyosarcoma; Soares adult brain N2b5HB55Y; Human 
Thymus; Bone Marrow Stromal Cell, untreated; Resting T Cell Library ,11; Human 
Placenta; Brain frontal cortex; Human Testes Tumor; Dendritic cells, pooled; Human 
Synovial Sarcoma; Human Fetal Lung III; Colon Normal HI; HUMAN B CELL 
LYMPHOMA; Spleen, Chronic lymphocytic leukemia; T cell helper II; Keratinocyte; 

25 Soares_fetal_liver_spleen_lNFLS_Sl; Human 8 Week Whole Embryo and Human 
Cerebellum. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:42 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 539 of SEQ ID NO:42, b 
is an integer of 15 to 553, where both a and b correspond to the positions of 
10 nucleotide residues shown in SEQ ID NO:42, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

The computer algorithm BLASTX has been used to determine that the 

15 translation produce of (his gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPlDId 1026428 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "KIAA0572 protein 
[Homo sapiens]". A partial alignment demonstrating the observed homology is shown 

20 immediately below. 



>gnl|PIDidl026428 (AB011144) KiaA0572 protein [Homo sapiens] 
>gnl|PID|dl026098 

(AB005543) MCH3 import factor [Homo sapiena) {SOB 1152-1872} 
Length - 1872 

Plus Strand HSPs; 



30 



score » 1568 (552,0 bits). Expect = 5.4e-224, Sum P{3) = 5.4e-224 
Identities = 292/309 (94%), Positives = 292/309 (94%), Frame = +3 
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Q: 147 GIGHEFSGRFFHDRRERRLGGLASQBPGAIIELFNSVLQFLASVVSSEQLCDLSHPVTEF 326 

GIGHEFSGRFFHDRRERRLGGLASQEI'GAIIELFHSVLQFLASVVSSEQLCDLSWPVTEF 
S; 1471 GIGHEFSGRrFHDRRERRLGGLASQEPGA.IIELrWSVLQFLASWSSEQLCDLSWPVTEF 1530 

Q! 327 AEA6GSRLLPHLHWNAPEHLAWLKQAVLGFQLPQMDLPPLGAPWLPVCBMWQYASQIPS 506 

AEAGGSRLLPHLHWMAPEHLAWLKQAVLGFQLPQMDLPPLGAPWLPVCSMWQYASQIPS 
S : 1531 AEAGGSRLI,PHLHWHAPEHLAWLKQAVLGFQLPQMDLPPLGAPWI.PVCSMWQ1:ASQIPS 159 0 

Q; 507 SRQTQPVLQSQVENLLHRTyCRWKSKSPSPVHGAGPSVMEIPWDDLlALCINHKLRDWTP 686 

SRQTQPVLQSQVENLLHRTYCRWKSKSPSPVHGAGPSVMBIPWDDLIALCINHKLRDWTP 
S: 1591 SRQTQPVLQSQVEHLLHRTYCRWKSKSPSPVHGAGPSVMSIPWDDLIALCINHKLRDWTP 1650 

Q: 687 PRLPVTSEALSEEM3QICVYFFKNDLKKYDVPLSWEQAHLQTQKELQLREGRLAIKPFHPS 866 

PRLPVTSEALSEDGQICVYFFKHDLKKYDVPLSWEQARLQTQKEI^LREGRLAIKPFHPS 
S: 1651 Pta.PVTSEALSEDGQICVYFFKNDLKKYDVPLSHEQARLQTQKELQLREGRLAIKPFHPS 1710 

Q: 867 ANNFPIPLLHMHRHWKRSTECAQEGRIPSTEDLMRGXXXXXXXXXXXXXXXXXEKEENKR 1046 

ANNFPIPLLHHHRNWKRSTECAQEGRIPSTEDLMRG EKEENKR 
S: 1711 AHHFPIPLLHHHRHWKRSTECAQEGRIPSTEDLMRGASAEELLAQCLSSSLLLEKEEtlKR 1770 

Q! 1047 FEDQLQQWL 1073 

FEDQLQQWL 
S: 1771 FEDQLQQWL 1779 

Score = 387 (136.2 bits), Expect = 5.4e-224, Sum P(3) = 5.4e-224 
Identities = 80/92 (86%), Positives = 80/92 (B6%), Frame = +1 

Q: 1078 EDSGAFTDLTSLPLYLPQTLVSLSHTIEPVMKTSVTTSP(}SDH14REQLQLSEATGTCLGE 1257 

EDSGAPTDLTSLPLYLPQTLVSLSHTIEPVKKTSVTTSPQSDHMREQLQLSERTGTCLGE 
S: 1781 EDSGAPTDLTSLPI.YLPQTLVSLSHTIEPV^SKTSVTTSPQSDMMREQLQLSEATGTCLGE 1340 

Q: 1258 RLKHXXXXXXXXXXXXVASHLHLaALLUMVDI 1353 

S: 1841 RLKHLERLIRSSREEEVASBLHLSALLDMVDI 1372 

Score = 253 (89.1 bits). Expect = 5.4e-224, Sum P(3) = 5.4e-224 
Identities = 47/56 (83%), Positives = 49/56 (87%), Frame = +1 

Q: 10 TVTEIPDTINDLQGSTKVLQAVQWLVSHCPHSLDLCCQTLIQYVSEGLAMSLVAAF 177 

TVTEIPDTINDr,QGSTKVLQAVQWLVSHCPHSLDLCCQTLIQYV2+G+ F 
S: 1425 TVTEIPDTIKDLQGSTKVLQAVQWLVSHCPHSLDLCCQTLIQYVEDGIGHEFSGRF 1480 



The segments of gnllPIDId 1026428 that are shown as "S" above are set out in 
the sequence listing as SEQ ID NO. I47,SEQ1DN0. 149 and SEQ ID NO. 151. 
45 Based on the structural similarity these homologous polypeptides are expected to 

share at least some biological activities. Such activities are known in the art, some of 
which are described elsewhere herein. Assays for determining such activities are also . 
known in the art, some of which have been described elsewhere herein. 
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Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 148,SEQ ID NO. 
i 50 and/or SEQ I.D NO. 152 which correspond to the "Q" sequences in the alignment 
shown above (gaps introduced in a sequence by the computer are, of course, 
5 removed). . 

It has been discovered that this gene is expressed primariiy in the following 
tissues/cDNA libraries: NCI_CGAP_Co3 and to a lesser extent in Scares fetal liver 
spleen INFLS; NCI_CGAP^GCB1; Soares_fetal_heart_NbHH19W; Human Gall 
Bladder; NCI_CGAP_Pr6; Soares_fetaLheart_NbHH19W; Stratagene colon 

10 (#937204); NCI_CGAP_GCB1 ; Sinus pinifortnis Tumour; Human Fetal Brain, 

random primed; Human Normal Breast; B Cell lymphoma; Human Colon Cancer,re- 
excision; Human Osteosarcoma; Human Osteoclastoma, re-excision; Human Chronic 
Synovitis; Human adult (K.Okubo); Human retina cDNA Tsp509I-cleaved sublibrary; 
NCl_CGAP_Co3; NCI„CGAP_Co9; NCI_CGAP_GC4; NCI_CGAP_Lu I ; 

15 NCI_CGAP„Kid5; NCl_CGAP_Kid6; NCLCGAP_Pr22; Monocyte activated, re- 
excision; L428; T-Cell PHA 24 hrs; NCl_CGAP_Thyl; Colon Carcinoma; Activated 
T-Cell (12hs)/Thiouridine labetledEco; Smooth muscle.control; 
Soares_total_fetus„Nb2HF8_9w; Human Bone Marrow, treated; Stratagene pancreas 
(#937208); Stratagene HeLa cell s3 937216; T cell helper II; Nine Week Old Early 

20 Stage Human and Primary Dendritic Cells, lib I. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:43 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

25 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
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are one or more polynucieotides comprising a luicieotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1489 of SEQ ID N0.43, b 
is an integer of 15 to 1503, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:43, and where b is greater than or equal to a 
5+14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Activated T-Ceils,12 hrs,re-excision and to a lesser extent in 

10 Human Adipose; Scares fetal liver spleen INFLS; Activated T-Celi 

(12hs)/Thiouridine labelledEco; Human Brain, Striatum; Human Fetal Dura Mater; 
Macrophage-oxLDL; Soares_pregnant_uteriis_NbHPU; Human Synovial Sarcoma; 
Human Microvascular Endothelial Cells, fract. A; Activated T-cell(12h)/Thioitridine- 
re-excision; Human Cerebellum; Human Pancreatic Carcinoma; Human Fetal Bone; 

15 Human Pineal Gland; H. Whole Brain #2, re-excision; Scares adult brain 

N2b4HB55Y; Human Hypothalamus,schizophrenia, re-excision; Human Synovium; 
Human endometrial stromal cells-treated with estradiol; Breast Cancer cell line, MDA 
36; NTERA2 + retinoic acid, 14 days; H. Kidney Cortex, subtracted; Human 
endometrial stromal cells-treated with progesterone; HL-60, PMA 4H, re-excision; 

20 Human Osteosarcoma; Human umbilical vein endothelial cells, IL-4 induced; 
Ulcerative Colitis; Human Fetal Brain; Human adult testis, large inserts; Colon 
Carcinoma; Smooth muscle, serum treated; breast lymph node CDNA library; Human 
Testes Tumor; H Macrophage (GM-CSF treated), re-excision; Dendritic cells, pooled; 
Soares_pregnant_merus_NbHPU; Human Endometrial Tumor; Keratinocyte and 

25 Human 8 Week Whole Embiyo. 
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Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
93 as residues: Pro-32 to Ser-42, Cys-5 i to Gly-83, Gly-87 to Ser-93. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:44 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or nnore polynucleotides comprising a nucieotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 1284 of SEQ ID N0:44, b 
is an integer of 1 5 to 1298, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO;44, and where b is greater than or equal to a 
+ 14. 



15 FEATURES OF PROTEIN ENCODED BY GENE NO: 35 

It has been discovered that this gene is expressed primarily in the following 
tissiies/cDN A libraries: Human Endometrial Tumor and to a lesser extent in 
Stratagene ovarian cancer (#937219); Scares placenta Nb2HP; Stratagene ovarian 
cancer (#937219); Soares_pregnant_uterus_NbHPU; Soares_fetaLheart NbHHI9W; 

20 Stromal cell TR274; Human Osteoclastoma; Scares infant brain INIB; NTERA2 
leratocarcinoma cell line+retinoic acid (14 days); Human Chondrosarcoma; Bone 
Marrow Stromal Cell, untreated; Scares melanocyte 2NbHM; Human Placenta; 
Spleen, Chronic lymphocytic leukemia; Nine Week Old Early Stage Human; Soares 
fetal iiver spleen INFLS; HUman Fetal Brain, normalized 100024F; Human Infant 

25 Adrenal Gland, Subtracted; Soares_fetaI_heart„NbHH 19W; Messangiai cell, frac 1 ; 
Human Microvascular Endothelial Cells, fract. B; CD34-K;ells, 11, FRACTION 2; 
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STRIATUM DEPRESSION; Human Cardiomyopathy, subtracted; Aorta endothelial 
cells + TNF-a; Activated T-cells; HEL cell line; Human Colon Cancer.re-excision; 
Healing groin wound, 7.5 hours post incision; Human Adipose Tissue, re-excision; 
Human Osleociastoma, re-excision; Human Manic Depression Tissue; H. Kidney 
5 Medulla, re-excision; Apoptotic T-cell; Pancreas Islet Cell Tumor; 12 Week Old 
Early Stage Human; Human T-Cell Lymphoma; Brain frontal cortex; Human Testes 
Tumor; Human Fetal Lung III; Keratinocyte and Human 8 Week Whole Embryo. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

10 related to SEQ ID NO:45 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence.described by the 

15 general formula of a b, where a is any integer between 1 to 440 of SEQ ID NO:45, b 
is an integer of 15 to 454, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:45, and where b is greater than or equal to a 
-1-14. 

20 FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Pancreas Islet Cell Tumor and to a lesser extent in Human 
Endometrial Tumor; Hemangiopericytoma; Scares melanocyte 2NbHM; Synovial 
Fibroblasts (control); Human Synovial Sarcoma; Nine Week Old Early Stage Human; 

25 Soares infant brain INIB; Human Fetal Lung 111; Scares placenta Nb2HP; Healing 
groin wound, 7.5 hours post incision; Human Fetal Kidney, Reexcision; 
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Soares_fetal_heart_NbHHl9W; T cell helper II; Human Cerebellum; Human 
HypothaIannus,schizophrenia, re-excision; Stratagene NT2 neuronal precursor 
937230; Soares_fetal_heart_NbHH19W; Human Brain, Striatum; 
NC1_CGAP_GCBI ; Human Thymus; Scares Jetaljiver . spiccn_J NFLS_S1; Colon 
5 Carcinoma; Colon Tumor 11; Human Placenta; Soares_fetaiJieart_NbHH19W; 
Human 8 Week Whole Embryo; Scares fetal liver spleen INFLS; Human Spleen; 
Kidney cancer; Larynx Tumour; LNCAP + 30nM Rl 881; Human Prostate, 
subtracted; Human 8 Week Whole Embryo, subtracted; Human CCaco-2) cell line, 
adenocarcinoma, colon, remake; Morton Fetal Cochlea; Human Gal! Bladder, fraction 

10 11; Soares_total_fetus_Nb2HF8_9w ; Human colon carcinoma (HCC) cell line, 
remake; H. Epididiymus, caput & corpuK; Amniotic Cells - TNF induced; Human 
Lung Cancer,re-excision; STROMAL -OSTEOCLASTOMA; Human endometrial 
stromal cells-treated with estradiol; Smooth muscle, ILlb induced; Breast Cancer cell 
line, MDA 36; Soares_parathyroid_tumor_NbHPA; H. Kidney Cortex, subtracted; 

15 Stratagene hNT neuron (#937233); Human endometrial stromal cells-treated with 
progesterone; Stratagene HeLa cell s3 937216; Human Adipose Tissue, re-excision; 
HL-60, PMA 4H, re-excision; Synovial hypoxia; Spleen metastic melanoma; Human 
Adult Small Intestine; Human Prostate; Breast Cancer Cell line, angiogenic; HUMAN 
JURKAT MEMBRANE BOUND POLYSOMES; Stromal cell TF274; Heart; 

20 nomiaiized infant brain cDNA; Human Pancreas Tumor, Reexcision; Spinal cord; 

Bone Marrow Stromal Cell, untreated; Human Whole Six Week Old Embryo; Human 
placenta cDNA (TFujiwara); NTERA2, control; Human Liver, normal; Stratagene 
corneal strortia (#937222); H. Frontal cortex,epileptic,re-excision; Smooth muscle, 
serum treated; Adipocytes; Human Testes Tumor; Soares_fetal_heart_NbHH19W; 

25 CD34 depleted Buffy Coat (Cord Biood), re-excision; Anergic T-cell; Human 

Osteoclastoma; Smooth muscle,control; Human Bone Marrow, treated; Stratagene 
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HeLa cell s3 937216; Stratagene lung carcinoma 9372L8; Keratinocyte and Primary 
Dendritic Cells, lib 1. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:46 and nmay have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 901 of SEQ ID NO:46, b 
is an integer of 15 to 915, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:46, and where b is greater than or equal to a 
+ 14. 



15 FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

!t has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares placenta Nb2HP and to a lesser extent in Scares fetal 
liver spleen INFLS; Soares_pregnant_uterus„NbHPU; Soares infant brain INIB; 
Human Liver, normal; Human Placenta; Human Fetal Lung III; Human 8 Week 

20 Whole Embryo; Nine Week Old Early Stage Human; Brain Amygdala Depression; H. 
Striatum Depression, subt; Human OB HOS treated (10 nM E2) fraction 1; Human 
Adult Heart.re-excision; Human adult small intestine,re-excision; Human Normal 
Breast; Soares adult brain N2b4HB55Y; Stratagene placenta (#937225); 
Soares_fetalJieart_NbHH19W; Soares_pregnant_uterus_NbHPU; H. Kidney Cortex, 

25 subtracted; Prostate BPH; H. Lymph node breast Cancer; Human Brain, Striatum; 
Human Fetal Dura Mater; Liver, Hepatoma; Human Fetal Brain; Hepatocellular 
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Tumor, re-excision; Scares breast 3NbHBst; Early Stage Human Brain; Human 
Placenta; Human Adult Pulmonary ,re-excision; Soares_fetal_heart_NbHH19W; 
Human Amygdala; Human Endometrial Tumor and Primary Dendritic Cells, lib 1. 
Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:47 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 3 to 2495 of SEQ ID NO:47, b 
is an integer of 15 to 2509, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:47, and where b is greater than or equal to a 
+ 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

it has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Breast Lymph node cDNA library; Human Fetal Kidney; 
Soares infant brain INIB and to a lesser extent in NC1_CGAP_AR1; 
20 NCI_CG AP„GCB 1 ; human colon cancer; 12 Week Old Early Stage Human; 

Soares_multiple_sclerosis_2NbHMSP; Human Placenta; 

Soares_multiple_sclerosis_2NbHMSP; Sinus piniformis Tumour; LNCAP + 30nM 
R1881 ; NCI_CGAP_Co3; NCl_CGAP_ColO; NC1_CG AP_Coll ; 
NCl_CGAP_Col2; Saos2, Dexamethosome Treated; Human Soleus; Human Pineal 
25 Gland; Human Tonsils, Lib 2; Soares_NhHMPu_S 1 ; Stratagene muscle 937209; HEL 
cell line; Amniotic Cells - Primary Culture; H. Kidney Cortex, subtracted; Healing 
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groin wound, 6.5 hours post incision; Jurkat T-Celi, S phase; Human Adult Testes, 
Large Inserts, Reexcision; Rejected Kidney, lib 4; Human Whole Six Week Old 
Embryo; Pancreas Islet Cell Tumor; PC3 Prostate cell line; Human T-Cell 
Lymphoma; HM I ; NCl_CGAP_Col2; NCI_CGAP_Kid3; NCI„CGAP_Kid5; 
5 NCl_CGAP_Brn23; Colon Carcinoma; breast lymph node CDNA library; Soares 
breast 3NbHBst; Activated T-Cell (l2hs)/Thiouridine labelledEco; Anergic T-cell; T 
Cell helper I; Monocyte activated; Spleen, Chronic lymphocytic leukemia; Hodgkin's 
Lymphoma U; Human Cerebellum and Soares fetal liver spleen INFLS. 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:48 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

15 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1. to 907 of SEQ ID NO:48, b 
is an integer of 15 to 921 , where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:48, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries; Soares ovary tumor NbHOT; Human Fetal Lung III; 
Monocyte activated and to a lesser extent in Soares melanocyte 2NbHM; Monocyte 
25 activated, re-excision; Human Synovial Sarcoma; Stratagene NT2 neuronal precursor 
937230; Smooth muscle, ILlb induced; Soares_senescentjribroblasts_NbHSF; 
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Stratagene NT2 neuronal precursor 937230; Human endometrial stromal cells treated 
with progesterone; Hemangiopericytoma; Macrophage (GM-CSF treated); Human 
Endometrial Tumor; Soares placenta Nb2HP; Stomach Normal; 
Soares_fetal_!ung_NbHL19W; Stratagene iieuroepithelium (#937231); Human 
5 Chronic Synovitis; NCI_CGAP_Pr I ; NCI_CG AP„ColO; Human Fetal Kidney; 
NCI_CGAP_Lu5; Human Umbilical Vein Endothelial Cells, uninduced; Human 
Adult Testes, Large Inserts, Reexcision; Stratagene hNT neuron (#937233); Hitman 
Rhabdomyosarcoma; Human Thymus; Soares breast 2NbHBst; Macrophage-oxLDL, 
re-excision; H. Frontal cortex,epileptic,re-excision; Brain frontal cortex; Scares breast 

10 3NbHBst; Early Stage Human Brain; Stratagene fetal retina 937202; Primary 
Dendritic cells,frac2; Human Fetal Heart; Endothelial cells-control; Human 
Microvascular Endothelial Cells, fract. A; Primary Dendritic Cells, lib I ; HE7, 
subtracted by hybridization with E7 cDNA; Human Spleen; Human Kidney Tumor; 7 
Week Old Early Stage Human, subtracted; Normal trachea; Human Kidney Cortex, 

15 re-rescue; Normal Prostate; H Umbilical Vein Endothelial Cells, frac A, re-excision; 
Saos2 Cells, Untreated; Human Fetat Brain, random primed; Human OB HOS control 
fraction I; Human OB HOS treated (10 nM E2) fraction 1; Human Pancreatic 
Carcinoma; Human Pituitary, subtracted; Human Fetal Bone; Messangial cell, frac 2; 
Human endometrial stromal cells-treated with estradiol; Human Prostate Cancer, 

20 Stage C fraction; Soares_pregnant_uterus_NbHPU; Synovial IL- 1/TNF stimulated; 
Stratagene placenta (#937225); Soares_fetal_heart_^NbHH !9W; H. Kidney Cortex, 
subtracted; Human endometrial stromal cells; Human Colon, re-excision; Human 
Pituitary, subt IX; wilm's tumor; Prostate BPH; Breast Cancer Cell line, angiogenic; 
Na„CGAP„AAl; NCLCGAP^Pr2; NCI CGAP Lip2; NCUCGAP„Pr22; 

25 NCI_CGAP_Bri . 1 ; NCI_CGAP Br2; NCl_CGAP_Kid5; NCl_CGAP_Brn23; 

Soares_fetal_lung_NbHL19W; Human Primary Breast Cancer Reexcision; Human 
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Adipose; Human Chondrosarcoma; Hitman Fetal Brain; Human adult testis, large 
inserts; Smooth muscle, serum induced,re-exc; Smooth muscle, serum treated; breast 
lymph node CDNA library; H Macrophage (GM-CSF treated), re-excision; 
NCLCGAP_Pr3; Soares_fetal_lii!io_NbHLl9W; Soarcs^fctal .hcarr_NbHHI9W; 
5 Soares_senescent_fibroblasts_NbHSF; Stratagene NT2 neuronal precursor 937230; 
Human Fetal Kidney, Reexcision; Bone marrow; Endothelial-induced; 
Soares^fetaLheart_NbHH19W; Soares_fetalJjver„spleen_.lNFLS3 1 ; Human 
Cerebellum; Scares fetal liver spleen INFLS and Scares infant brain INIB. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
10 98 as residues: Arg-30 to Leu-35, Gln-37 to Gly-45, Pro-61 to Arg-71, Pro-90 to Asp- 
97. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:49 and may have been publicly available prior to conception of 

15 ■ the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 535 of SEQ ID NO:49, b 

20 is an integer of 15 to 549, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:49, and where b is greater than or equal to a 
+ 14 

FEATURES OF PROTEIN ENCODED BY GENE NO: 40 
25 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Osteoclastoma Stromal Cells - unamplified; Scares 
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fetal ilver spleen INFLS and to a lesser extent in Soares ovary tumor NbHOT; 
Activated T-Cells,12 hrs.re-excision; Soares_parathyroid_tumor_NbHPA; Human 
Neutrophil; Soares adult brain N2b5HB55Y; Soares placefita Nb2HP; 
Soares_total_fetiis_Nb2HF8_9\v; Soares_fetal_heart_NbHH 19W; Synovial hypoxia; 
5 Human Uterine Cancer; Synovial Fibroblasts (control); Soares breast 2NbHBst; 
Stratagene pancreas (#937208); Bone marrow; Soares_pregnant_uterus_NbHPU; 
Human Bone Marrow, treated; NCI_CGAP_GCB J ; Activated T-Cells, 8 hrs., ligation 
2; SKIN; H. Epididiymus, cauda; Human Colon Cancer.re-excision; H. Kidney 
Cortex, subtracted; Human Whole Brain #2 - Oligo dT > 1.5Kb; HL-60, PMA 4H. re- 

10 excision; JurkatT-cell Gl phase; Human Manic Depression Tissue; T-Cell PHA 16 
hrs; Human Thymus; Human Umbilical Vein Endothelial Cells, uninduced; Human 
Primary Breast Cancer Reexcision; Human Hippocampus; Human Gall Bladder; 
Resting T-Ceil Library ,11; Colon Carcinoma; Smooth muscle, serum treated; Early 
Stage Human Brain; Soares melanocyte 2NbHM; Soares_pineal_gland_N3HPG; 

15 Human Neutrophil, Activated; Activated T-Cell (l2hs)/Thiouridine labelledEco; 
Anergic T-ce!l; Human Osteoclastoma; Monocyte activated; Activated T- 
cell(12h)/Thiouridine-re-excision; Osteoblasts and T cell helper II. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:50 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 general formula of a-b, where a is any integer between 1 to 771 of SEQ ID NO:50, b 
is an integer of 15 to 785, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:50, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 41 
5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homoiogy with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil2 14606 (ail information available through the recited accession number is 
incorporated herein by reference) which is described therein as "myosin heavy chain 
10 B [Xenopus laevis]". A partial alignment demonstrating the observed homology is 
shown immediately below. 



>gi 1 214606 myosin heavy chain B [Xenopus laevis] 
Length = 378 

Minus Strand HSPs: 

Score = 310 (109.1 bits). Expect = 4.2e-27, P = 4.2e-27 
Identities = 72/1B9 (38%>, Positives = 107/189 (56%), Frame = -1 

Q: 572 KVSRLETELDEEKNTVELLTDRVHRGRDQVDQLRTELMQERSARQDLECDKISLERQNKD 393 

K++4-LE EL+EE++ +ELL DR + QVD L +EL ESS+ Q E + LERQNK+ 
S: 138 KIAQLEEELEEEQSHHELLHDRFRKTTLQVDTLKSELAAERSSAQKSENARQQLERQNKE 197 

Q: 392 LKTRLASSEGFQKPXXXXJOCXXXXXXXXXXXXXXXXXXKTVLQSTN— RKLERKVKELSI 219 

LK +L EG K K S B+ E+K+KE+ + 

S: 19 S LKAKLQELEGSVKSKFKATIATLESKIAQLEEQLEQEAKEHAASNKLVRRTEKKLKEVFM 257 

Q:' 218 QIEDERQHVNDQKDQL SLRVKALKRQVDEAEEEIERLDGLRKKAQREVEEQHEVNEQ 48 

Q+EDER+H + K+Q+ + R+K LKRQ++EAEEE R + R+K QRE+++ E NE 
S; 258 QVEDERRHADQYKEQMEKANTRMKQLKRQLEEAEEEATRAMASRRKLQRELDDATEAHEV 317 



Q: 47 LQARIKSLE 21 
L + +L+ 
35 S: 318 LSREVSTLK 326 



The segment of gii214606 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 153. Based on the structural similarity these homologous 
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polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 
described elsewhere herein. 
5 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 154 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

10 tissues/cDNA libraries: Scares fetat liver spleen INFLS and to a lesser extent in 
Soares infant brain 1N16; Human Petal Lung III; Human adult small intestine,re- 
excision; NTERA2 + retinoic acid, 14 days; Human Adult Small Intestine; Fetal 
Liver, subtraction II; Human Gall Bladder; Smooth muscle, serum treated; Soares 
melanocyte 2NbHM; Soares_NhHMPu_S 1 ; Human Adult Pulmonary ,re-excision; 

15 Human Whole 6 Week Old Embryo (II), subt; H. Adipose Tissue; HL 60, RA 4h, 
Subtracted; Raji Cells, cyclohexamide treated; Human Epididymus; Human Prostate 
Cancer, Stage C fraction; Soares_fetalJiver_spleen_lNFLS_S I ; T-Cell PHA 16 hrs; 
Human Brain, Striatum; Human Fetal Dura Mater; Human Uterine Cancer; Smooth 
muscle, serum induced, re-exc; Colon Normal II; Human Fetai Heart; Activated T- 

20 Cell (I2hs)/Thiouridine labelledEco; NCI_CGAP_Co3; NCI_CGAP_GC4; 

NCl_CGAP_Lu5; Colon Nonnal III; Human Microvascular Endothelial Cells, fract. 
A; Human Endometrial Tumor; Soares_pregnant_uterus_.NbHPU; Stratagene colon 
(#937204); Osteoblasts; Nine Week Old Early Stage Human; Human Cerebellum; 
Soares_fetal_heart_NbHH 19W; Human Greater Omentum Tumor; H. Leukocytes, 

25 normalized cot > 500A; Human Brain, striatum, re-excision; HL-60, unstimulated; 
Human Kidney Tumor; Colon, tumour; Larynx tumor; Human Prostate Cancer, Stage 
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B2; Human Colon, subtraction; stomach cancer (human); Human Colon; Human 
Pancreatic Carcinoma; Human Placenta; Human Primary Breast Cancer; Human 
Thyroid; Amniotic Cells - TNF induced; NTERA2 teratocarcinoma cell line+retinoic 
acid (14 days); Human Lung Cancer.re- excision; pBMC stimulated w/ poiy l/C; 
5 Smooth muscle, ILlb induced; Amniotic Ceils Primary Culture; Stratagene HeLa 
ceil s3 937216; Human endometrial stromal cells-treated with progesterone; Salivary 
Gland, Lib 2; Human OsteosarcoiTia; Human Colon, re-excision; Myeloid Progenitor 
Cell Line; Soares_multiple_sclerosis„2NbHMSP; Human Pituitary, subt IX; Human 
Bone Marrow, re-excision; Breast Cancer Ceil line, angiogenic; Human Fetal Kidney; 

iO Apoptotic T-cell; HUMAN JURKAT MEMBRANE BOUND POLYSOMES; Human 
Hippocampus; NTERA2, control; Human Testes Tumor; Endothelial-indiiced; 
Endothelial cells-control; NCl_CGAP_Co8; NCI_CGAP_Co9; NCI_CGAP_GC3; 
NCLCGAP_Ov2; NCI„CGAP„Kid6; HUMAN B CELL LYMPHOMA; Human 
Bone Marrow, treated; Spleen, Chronic lymphocytic leukemia; Activated T- 

15 cell(12h)/Thiouridine-re-excision; Bone Marrow Cell Line (RS4,11); T cell helper II; 
Keratinocyte; Human 8 Week Whole Embryo; Soares placenta Nb2HP and 
Soares_multiple_sclerosis_2NbHMSP. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:5 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 general formula of a-b, where a is any integer between I to 561 of SEQ ID NO:51, b 
is an integer of 15 to 575, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:5 i, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 42 
5 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Scares fetal liver spleen INPT^ and to a lesser extent in 

Soares_fetal_heart_NbHHI9W; Human Gall Bladder; 

Soares_pregnant_uterus_NbHPU; Stratagene ovary (#937217); Scares adult brain 
N2b4HB55Y; Soares breast 2NbHBst; Stratagene lung (#937210); Human Adult 

10 Pulmonary, re-excision; Bone Marrov/ Cell Line (RS4,1 1); T cell helper II; Kidney 
cancer; H. hypothalamus, frac A; Smooth Muscle- HASTE normalized; Healing groin 
wound, 7.5 hours post incision; Ovarian Tumor 10-3-95; H. Ovarian Tumor, II, 
OV5232; Stratagene muscle 937209; Synovial hypoxia; wilm's tumor; H. Kidney 
Medulla, re-excision; Human Fetal Dura Mater; 

15 Soares_multiple_sclerosis_2NbHMSP; Human Hypothalmus,Schizophrenia; Liver, 
Hepatoma; Human Rhabdomyosarcoma; Human Chondrosarcoma; Epithelial-TNFa 
and INF induced; Bone Marrow Stromal Cell, untreated; Soares_testis_NHT; 
Rejected Kidney, lib 4; Human Liver, normal; 12 Week Old Early Stage Human; 
Human Substantia Nigra; Human Placenta; Early Stage Human Brain; Dendritic cells, 

20 pooled; Human Microvascular &idothelial Cells, fract. A; Human Bone Marrow, 

treated; Human Endometrial Tumor; Hodgktn's Lymphoma 11; Human 8 Week Whole 
Embryo; Nine Week Old Early Stage Human; Soares placenta Nb2HP and Primary 
Dendritic Cells, lib 1. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

25 101 as residues: Gly-1 to Lys-6. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:52 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded fronn the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between I to 2292 of SEQ ID NO:52, b 
is an integer of 15 to 2306, where both a and b correspond to the positions of 
.10 nucleotide residues shown in SEQ ID NO:52, and where b isr greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 43 

It has been discovered that this gene is expressed primarily in the following 

15 tissues/cDNA libraries; Human 8 Week Whole Embryo; Soares infant brain INIB and 
to a lesser extent in Human Adult Pulmonary, re-excision; witm's tumor; Human Fetai 
Dura Mater; Human Testes Tumor; Activated T-Cell (i2hs)/Thiouridine labeiledEco; 
Activated T-cell(12h)/Thiouridine-re-excision; Soares fetal liver spleen INFLS; 
Human Tongue, frac 2; HPAS (human pancreas, subtracted); Human epithelioid 

20 sarcoma; Human Fetal Brain; Human OB HOS treated (10 nM E2) fraction 1; Human 
Cerebellum, subtracted; SoareR_multiple_sc]erosis_2NbHMSP; Smooth Muscle 
Serum Treated, Norm; Early Stage Human Lung, subtracted; Stratagene ovary 
(#937217); Smooth muscle, ILlb induced; Healing groin wound, 7,5 hours post 
incision; Glioblastoma; Synovial hypoxia; Jurkat T-cell Gl phase; Human Infant 

25 Brain; Apoptotic T-cell; 12 Week Old Early Stage Human, II; Human Adult Testes, 
Large Inserts, Reexcision; Human Heart; Human Ovarian Cancer Reexcision; Human 
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Thymus; Soares breast 2NbHBst; Human Whole Six Week Old Embryo; 
Soares_multiple_sclerosis_2NbHMSP; Resting T-Cell Library,!!; Human T-Cell 
Lymphoma; Early Stage Human Brain; Soares melanocyte 2NbHM; Human Synovial 
Sarcoma; Human Fetal Lung III; Human Fetai Heart; Fnclothclial induced; Human 
5 Amygdala; HUMAN B CELL LYMPHOMA; Human Bone Marrow, treated; 

Hodgkin's Lymphoma II; Soares placenta Nb2HP and Primary Dendritic Cells, lib 1. 

Many poiynucieotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:53 and may have been publicly available prior to conception of 

10 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably e\cludcd from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2775 of SEQ ID NO:53, b 

15 is an integer of 15 to 2789, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:53, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 44 
20 !t has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Amygdala; Soares fetal liver spleen 1 NFLS and to a 
lesser extent in Soares melanocyte 2NbHM; Soares infant brain I NIB; 
Soares_fetal_heart_NbHH19W; Human Substantia Nigra; HUMAN B CELL 
LYMPHOMA; Soares_pregnant_uterus_NbHPU; Stratagene HeLa cell s3 937216; 
25 Soares adult brain N2b4HB55 Y ; H. Kidney Cortex, subtracted; Human 

Chondrosarcoma; Soares adult brain N2b5HB55Y; Soares retina N2b4HR; Human 
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Infant Brain; Human Hypothafmus, Schizophrenia; Spinai cord; Hnman Adult 
Pulmonary, re-excision; Human Cerebellum; Alzheimers, spongy change; Human 
Whole Brain #2 - Oligo dT > 1 .5Kb; Human Colon, re-excision; Jurkat T-Celi, S 
phase; Human Uterine Cancer; Stratagenc lung (//937210); 
5 Soares_fetalJieart_NbHH19W; H. hypothalamus, frac A; Whole 6 Week Old 

Embryo; LNCAP untreated; Human Umbilical Vein Endothelial Cells, fract. A; H. 
cerebellum. Enzyme subtracted; Breast Lymph node cDNA library; 
Soares_fetaLheart_NbHH19W; Human Skin Tumor; STROMAL - 
OSTEOCLASTOMA; Human Synovium; LNCAP prostate cell line; 

10 Soares_fetaLheart_NbHH 19W; Soares_pregnant„uterus_NbHPU; Human Manic 
Depression Tissue; Human Chronic Synovitis; 12 Week Old Early Stage Human, li; 
Human Fetal Dura Mater; T-Cell PHA 24 hrs; Liver, Hepatoma; Human 
Rhabdomyosarcoma; Human Whole Six Week Old Embryo; Hepatocellular Tumor, 
re-excision; Human Liver, normal; Stratagene liver (#957224); Smooth muscle, 

15 serum induced,re-exc; Human Gall Bladder, 12 Week Old Early Stage Human; 
Smooth muscle, serum treated; Brain frontal cortex; Soares breast 3NbHBst; Bone 
marrow; Human Fetal Heart; Activated T-Cell (12hsVThiouridine labelledEco; 
Smooth muscle,controi; Human 8 Week Whole Embryo and Nine Week Old Early 
Stage Human. 

20 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:54and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

25 would be cumbersome. Accordingly, preferably excluded from tlie present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formiUa of a-b, where a is any integer between 1 to 934 of SEQ ID NO:54, b 
is an integer of 15 to 948, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:54, and where b is greater than or equal to a 



f 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil l 5641 8 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "putative 
[Caenorhabditis elegansl". A partial alignment demonstrating the observed homology 
is shown immediately below. 



>gi|156'llS putative [Caenorhabditis elegans] >pir]S44866 |S44866 R05D3.4 
protein 

- Caenorhabditis elegans >sp |P34537 |yHC4_CAEEL hypothetical 

97.1 KD 

PROTEIN R05D3.4 IN CHROMOSOME III. 
Length = 834 

Plus Strand HSPs: 

Score = 307 (108.1 bits). Expect = 2.4e-24, P = 2.4e-24 
Identities = Se/lii (43%), Positives = 92/134 (SB%), Frame = +2 

Q: 2 AREDLKV(5LEHVQTRLREIQPCLAESRAAREKESFNLKR~A0EDISRI.RRKLEKQRKVE 175 

+R++ +++ + + ++++IQ A ARE E F KR A+E++ LR K E+ ++ E 
S: 701 SRDEfIOIKflDRCEGQMKQIQELYAAK--AREIEDFKFKRQRAEEEtBTLRIKYERVKRNE 758 

Q: 176 -VYRDA-DEILQEEIKEYKARLTCPCCHTRKKDAVLTKCFHVFCFECVRGRYEARQRKCP 349 

V A + D++L+E ++ K LTCP C TR KD ++ KC+H+FC C++ 1+ RQRKCP 
S: 759 SVPAQSGDQVLEEANRQMKETLTCPSCKTRPKDCIMLKCYHLFCETCIKTWYDTRQRKCP 818 

Qs 350 KCHAAFGAHDFHRIYI 397 

KCN+ FGA+DFHHI+I 
S: 819 KCNSNFGAHDPHRIFI 83'4 
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The segment of gil 156418 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 155. Based on the structural similarity these homologous 
poiypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
5 determining such activities are also known in the art, some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 156 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
10 sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissue.s/cDNA libraries: Human Adult Testes, Large Inserts, Reexcision and to a lesser 
extent in Nine Week Old Early Stage Human; Human Uterine Cancer; Stratagene 
pancreas (#937208): Soares_NhHMPu_Sl; Human adult testis, large inserts; Soares 
15 breast 3NbHBst; Human Cerebellum; Human Epididymus; Human Brain, Striatum; 
Human Activated T-Cells; Human Thymus; Soares_fetal_heart„NbHH19W; 
Endothelial-induced; Activated T-Cell (l2hs)/Thiouridine labelledEco; Bone Marrow 
Cell Line (RS4,11); Human 8 Week Whole Embryo; Soares placenta Nb2HP; Soares 
fetal liver spleen INFLS; Soares infant brain INIB; Osteoarthritis (OA-4); Human 
20 Brain; Bone Cancer; Human {Caco-2) cell line, adenocarcinoma, colon, remake; 
Human Gall Bladder, fraction II; Human OB MG63 treated ( 10 iiM E2) fraction I; 
Human OB HOS treated (10 nM E2) fraction 1; Aorta endothelial cells + TNF-a; 
Human Primary Breast Cancer; H. cerebellum, Enzyme subtracted; NTERA2 
teratoc arc i noma cell line+retinoic acid (14 days); Human Normal Breast; Human 
25 Lung Cancer,re-excision; B Cell lymphoma; Pancreas Tumor PCA4Tu; human 
corpus colosum; Stratagene hNT neuron (#937233); Human Adipose Tissue, re- 
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excision; JurkatT-cell G I phase; H. Meningima, Ml; Human Thymus; 
NCLCGAP^GCBl; L428; Human Fetal Kidney; Slratagene fetal spleen (#937205); 
Liver, Hepatoma; Human Whole Six Week Old Embryo; Human Liver, normal; H. 
Frontal cortex,epiieptic,re-excision; Smooth muscie, serum treated; Adipocytes; 
5 Human Testes Tumor; Early Stage Human Brain; Scares melanocyte 2NbHM; 
Human Synovial Sarcoma; Human Fetal Lung 111; Human Fetal Heart; Anergic T- 
celi; Human Amygdala; T Cell helper I; Spleen, Chronic lymphocytic leukemia; 
Activated T-cel!(i2h)/Thioiiridine-re-excision; Hodgkin's Lymphoma II; Osteoblasts 
and T cell helper II. 

10 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

104 as residues: AIa^5 to Thr 52. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:55 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
genera) formula of a-b, where a is any integer between 1 to 1507 of SEQ ID NO:55, b 

20 is an integer of 15 to 1521 , where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO;55, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 46 
25 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
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exampie, the sequence accessible through the following database accession no. 
gnllPIDIel348568 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Caenorhabditis 
elegans protein". A partial alignment demonstrating the observed homology is shown 
5 immediately below. 



>gnl|PID|el348568 cDHA EST ykl94al0.3 comes from this gene; cDNA EST 
yk404fl2.5 

comes from this gene [CaeiiDrhabditie elegans] 
10 >sp|Q21737|Q21737 

R05D11.5 PROTEIN. 
Length = 824 

Plus Strand HSPs: 

15' 

score = 212 {74.6 bits). Expect = 2.0e-15, p » 2.0e-15 

Identities = 47/145 (32%), Positives = 78/145 (53%), Frame = +1 

Q: 115 KAGTRGKKQIFEEKRETLKFYLRIILGANAIYCLVTLVFFYSSASFWAWLALGPSLAVYG 294 
20 K T+G+K+r+EEH-t+T+ Y + AIY + S++ + + A+ + +■)- 

S: 3 KQRTKGQKEIYEEHQKTVTTYSVASTISMAIYYSSCMFLSQCSSTDyVFFAVSALVQIFA 62 

Q: 295 ASyHSHSSHARAAFSBDGALMDGGMDLHHBQGHAEHr.KDVILLTAIVQVLSCFSLYVWSF 474 
+ H S+A+A + G ++D G DLN + E+ KD I+LT I+Q++S tS Y + 
25 S: 63 ILF — MK3LAKAKLDDKGHVLDAGADLNDPEAFGEYCKDAIII.TVIIQIISLYSTYGFLL 120 

Q: 4 75 WLLAPGRALYIXWVNVLGPWFTADS 549 

L PG A Y L PW TA S 

S; 121 LLAFPGAATYKFVAGFLLPWLTAGS 145 

30 

The segment of gnllPiDfel 348568 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO. 157. Based on the structural similarity these 
homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
35 Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 158 which 
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corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Fetal Kidney; Human Fetal Brain; NCI_CGAP_Pr22 
5 and to a lesser extent in Scares ovary tumor NbHOT; Human Primary Breast 

Cancer,re-excision; Soares_pregnant_uterus_NbHPU; Stratagene placenta (#937225); 

Human Hypothalmus,Schizophrenia; Human Whole Six Week Old Embryo; Smooth 

muscle,control ; Soares_fetalJung_NbHLI 9W; Soares_fetal_heart_NbHH 1 9 W; 

Hodgkin's Lymphoma II; Soares_testis_NHT; Pharynx Carcinoma; Human White 
JO Adipose; Human Pituitary, subtracted; Smooth Muscle Serum Treated, Norm; 

Amniotic Cells - TNF induced; Hepatocellular Tumor; Synovial hypoxia-RSF 

subtracted; Human Chronic Synovitis; Fetal Liver, subtraction II; Human Brain, 

Striatum; Macrophage-oxLDL; Soares_fetalJiver_spleen_l NFLS_S1 ; Colon Tumor; 

Human Substantia Nigra; Human Testes Tumor; 
15 Soares_multiple_sclerosis_2NbHMSP; Soares_placenta_8to9weeks_2NbHP8to9W; 

Human Fetal Lung 111; Activated T-Cell (l2hs)/Thiouridine labelledEco; Endothelial 

cells-control; Human Microvascular Endothelial Cells, fract. A; Human Bone 

Marrow, treated; Soares_mu!tiple_sclerosis_2NbHMSP; 

Soares_senescent_fibrob!asts„NbHSF; Bone Marrow Cell Line(RS4,1 1); Human 
20 retina cDNA Tsp5091-cleaved subltbrary; NCI_CGAP_Br2; NCl_CGAP„Br3; 

NCI_CGAP_Co3; NCI_CGAP_Co9; NCI_CGAP_Lu5; NCI_CGAP_Pr3; 

NCT„CGAP_ColO; NCI_CGAP_Col2; NC1_CGAP_GCBI; NCl_CGAP_Kid3; 

Stratagene hNT neuron (#937233) and Osteoblasts. 

Many polynucleotide sequences, such as EST sequences, are publicly 
25 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:56 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
5 general formula of a-b, where a is any integer between I to 806 of SEQ ID NO:56, b 
is an integer of 15 to 820, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:56, and where b is greater than or equal to a 
+ 14. 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDN A libraries: Scares placenta Nb2HP and to a lesser extent in Human Adult 

Testes, Large Inserts, Reexcision; Nine Week Old Early Stage Human; Stratagene 

pancreas (#937208); Soares_fetaLJieart_NbHH19W; Soares_NhHMPu_Sl; Human 
15 Uterine Cancer; Scares breast 3NbHBst; Activated T-Cell (12hs)/Thiouridine 

labelledEco; B Cell lymphoma; Human Epididymus; JurkatT-cell Gl phase; 

Soares_pregnant_uterus_NbHPU; Soares_fetal_heart_NbHHI9W; 

Soares_pregnant_uterus_NbHPU; Human Thymus; Human adult testis, large inserts; 

Bone Marrow Cell Line (RS4,1 1); Human 8. Week Whole Embryo; Human 
20 Cerebellum; Scares fetal liver spleen INFLS; Soares infant brain INIB; Human 

(Caco-2) cell line, adenocarcinoma, colon, remake; Human Gall Bladder, fraction 11; 

Human OB MG63 treated (10 nM E2) fraction I; Human OB HOS treated ( 10 nM E2) 

fraction I; Aorta endothelial cells + TNF-a; Human Primary Breast Cancer, H. 

cerebellum, Enzyme subtracted; NTERA2 teratocarcinoma cell line+retinoic acid (14 
25 days); Human Normal Breast; Human Lung Cancer,re-excision; Pancreas Tumor 

PCA4Tu; Human Synovium; Human Adipose Tissue, re-excision; Myeloid 
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Progenitor Cell Line; H. Meningima, Ml; H. Kidney Medulla, re-excision; Human 
Thymus; Human Brain, Striatum; NCI_CGAP_GCB1; L428; Stratagene fetal spleen 
(#937205); Liver, Hepatoma; Human Activated Monocytes; Scares adult brain 
N2b5HB55Y; Epithelial-TNFa and INF induced; H. Frontal cortex,epileptic,re- 
5 excision; Smooth muscle, serum treated; Adipocytes; Early Stage Human Brain; 
Scares melanocyte 2NbHM; Human Fetal Lung III; Human Fetal Heart; Colon 
Normal HI; Anergic T-cell; Human Amygdala; Activated T-ceII(12h)/Thiouridine-re- 
excision and Keratinocyte. 

Many polynucleotide sequences, such as EST sequences, are publicly 

JO available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:57 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

15 . are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 148 of SEQ ID NO:57, b 
is an integer of 15 to 1 162, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:57, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 48 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_senescent_fibroblasts_NbHSFand to a lesser extent in 
Soares_pregnant_uteriis_NbHPU; Human epithelioid sarcoma: Hitman Fetal 
25 Epithelium (Skin); Human endometrial stromal cells-treated with progesterone; 

Human Fetal Kidney; Liver, Hepatoma; Stratagene liver (#937224); Smooth muscle. 
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serum induced, re-exc; Scares breast 3NbHBst; Eariy Stage Human Brain; Activated 
T-Cel! (I2hs)/Thioiiridine labelledEco; Human Cerebellum; Human Old Ovary; 
Activated T-Ceils, 4 hrs, subtracted; Human Pituitary; WI 38 ceils; Human 
Hippocampus, subtracted; Human Fclal Brain, random primed; Human Fetal Brain; 
5 Human Colon; Human White Adipose; Human Cardiomyopathy, subtracted; Human 
Pituitary, subtracted; Amniotic Cells -TNF induced; H. Epididiymus, cauda; Human 

) 

Soleus; Cem cells cyclohexamide treated; Soares_multipie_scIerosis_2NbHMSP; ' 
Soares_fetal_liver^spleen_lNFLS_Sl; Breast Cancer cell line, MDA 36; H Female 
Bladder, Adult; Soares_placenta_8to9weeks_2NbHP8to9W; Human Stomach.re- 

10 excision; Human endometrial stromal cells; Human Pituitary, subt IX; wilm's tumor; 
Apoptotic T-cell; Human Rhabdomyosarcoma; Scares adult brain N2b5HB55Y; 
Human Thymus; Human adult testis, large inserts; 12 Week Old Early Stage Human; 
Soares_placenta_8to9weeks_2NbHP8to9W; Human Synovial Sarcoma; Human 
Placenta; Endothelial cells-control; Human Testes; Osteoblasts; T cell helper H; 

15 Kerati oocyte and Primary Dendritic Ceils, lib 1. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
107 as residues: Arg-64 to Lys-75. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:58 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 general formula of a-b, where a is any integer between 1 to 663 of SEQ ID NO;58, b 
is an Integer of 15 to 677, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:58, and where b is greater than or ^equat to a 
+ 14. 

FEATURES OF PROTEIN ENCODED liY GENE NO: 49 
5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-iimiting 
example, the sequence accessible through the following database accession no. 
gil 1777577 (ail information available through the recited accession number is 
incorporated herein by reference) which is described therein as "WW-domain binding 
1.0 protein 1 fMus musculusj". A partial alignment demonstrating the observed 
homology is shown immediately below. 



>gi 1 1777577 WW-domain binding protein 1 [Mus musculus] 
Length = 305 

Plus Strand iiSFs: 

Score = 599 <210.9 bits), Expect = 2.0e-69, Sum P(3) = 2,0e-69 
Identities = 117/175 (66%), Positives = 125/175 (71%), Frame = +2 

Qj 296 EltlLLAYHGACHGAGPFPTGSLLDLRFLSTFKPPAYEDVVHXXXXXXXXXXXXXXXXLTA 475 

EINLLRYHGACHGAGP PTGSLLDLR LS FKPPAYEDVVH T 
S: 127 EINLLAYHGACHGAGPVPTGSLLDLRLLSAFKPPAYEDVVHHPGTPPPPYTVGPGYPWTT 186 

Q: 476 XXXXXXXXXXXXXPAHFEGTNVEGVSSHQSAPPHQEGEPGAGVTPASTPPSCRYRRLTGD 655 

AH EGTKVEGVSS QSA PHQEGEP AG++P PPSCRYRRLTGD 
S: 187 SSECTRCSSESSCSAHLEGTNVEGVSSQQSALPHQEGEPRAGLSPVHIPPSCRYRRLTGD 246 

Q: 656 SGIELCPCPASGEGEPVKEVRVSATLPDLEDYSPCALPPESVPQIFPMGISSSEG 820 

SGIELCECP S EGEP+KE R SA+ PDLED+SPCALPP+37 Q+ PMGL+SS G 
S; 247 SGIELCPCPDSSEGEPLKEARASASQPDLEDHSPCALPPDSVSQVPPMGLASSCG 301 



The segment of gilI777577 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO, 159. Based on the structural similarity these 
35 homologous polypeptides are expected to share at least some biological activities. 
Such activities are known in the art, some of which are described elsewhere herein. 
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Assays for determining such activities are also known in the art, some of which have 
been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 160 which 
5 corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_fetal_!img_NbHL19W; Soares adult brain 
N2b4HB55Y and to a lesser extent in Soares adult brain N2b5HB55Y; Epithelial- 

10 TNFa and INF induced; Soares infant brain INIB; Stratagene hNT neuron (#937233); 
Human OB HOS treated ( 10 nM E2) fraction I; Amniotic Cells - TNF induced; Breast 
Cancer Cell line, angiogenic; Human Uterine Cancer; Soares_pineal_giand_N3HPG; 
Human Testes; Human (Caco-2) cell line, adenocarcinoma, colon; Human 
Macrophage; Human Infant Adrenal Gland, subtracted; 

15 Soare.s__scnescent_Jibroblasts_NbI-lSF; Prostate,BPH, Lib 2; 7 Week Old Early Stage 
Human, subtracted; Human White Fat; H. Striatum Depression, subt; Al-CELL 
LINE; Human OB HOS control fraction I; Smooth muscle, control, re-excision; H. 
Epididiymus, caput & corpus; H. Epididiymus, Cauda; Human Quadriceps; HSA 172 
Cells; Resting T-Cell, re-excision; Human Normal Breast; Human Epididymus; 

20 Soares_totaLfetus_Nb2HF8_9w; Pancreas Tumor PCA4 Tu; Human Synovium; 
Breast Cancer cell line, MDA 36; Amniotic Cells - Primary Culture; NTERA2 + 
retinoic acid, 14 days; Human Fetal Epithelium (Skin); Human Ovary; Brain Frontal 
Cortex, re-excision; KMH2; Human Infant Brain; Human Thymus; Human 
Osteoblasts II; Human Activated T-Cells; Merkel Cells; Human 

25 Hypothalmus.Schizophrenia; Human Hippocampus; Ulcerative Colitis; 

Soafes_fetaLheart_NbHH19W; Soares_pregnant_uterus_NbHPU; Human Adrenal 
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Gland Tumor; Stratagetie hNT neuron (#937233); Smooth muscie, serum induced, re- 
exc; Human T-Cetl Lymphoma; Human Synovial Sarcoma; Human Testes, 
Reexcision; Human Microvascular Endothelial Cells, fract. A; Human Bone Marrow, 
treated; Bone Marrow Cell Line (RS4, 1 1); Human Endometrial Tumor; T ceil helper 
5 II; Human Cerebellum and Scares fetal liver spleen i NFLS. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
108 as residues: Arg-22 to Lys-27, Lea-30 to Asn-39. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

10 related to SEQ ID NO:59 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

15 general formula of a-b, where a is any integer between 1 to 1039 of SEQ ID NO:59, b 
is an integer of 15 to 1053, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:59, and where b is greater tlian or equal to a 
+ 14. 
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Table J summarizes the information corresponding to each "Gene No." described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related ON A 
5 clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 
10 contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." 
15 and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5" NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as ".5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 
20 identified as "A A SEQ ID NO:Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO:Y of the predicted signal 
25 peptide is identified as "First AA of Sig Pep" and "Last AA of Slg Pep." The 
predicted first amino acid position of SEQ ID NO: Y of the secreted portion is. 



wo 00/61636 



PCTAJSOO/09066 



116 

identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO:Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 

SEQ ID NO:X (where X may be any of the polynucleotide sequences 
5 disclosed in the sequence listing) and the translated SEQ ID NO:Y (where Y may be 
any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 

10 NO:X or the cDNA contained in the deposited clone. These probes will also 

hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO:Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 

15 proteins encoded by the cDNA clones identified in Table 1. 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 

20 acid sequence, in these cases, the predicted amino acid sequence diverges from the 

actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 

25 sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
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translated amino acid sequence identified as SEQ ID NO;Y, but also a sample of 
plasmid DNA containing a human cDNA of [he invention deposited with the ATCC, 
as set forth in Table 1. The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods, 
5 The predicted amino acid sequence can then be verified from such deposits. 

Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 
determining its sequence. 

10 The present invention also relates to the genes corresponding to SEQ ID 

NO:X, SEQ ID NO:Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 
herein. Sttch methods include preparing probes or primers from the disclosed 
sequence and identifying or amplifying the corresponding gene from appropriate 

15 sources of genomic material. 

Also provided in the present invention are allelic variants, orthoiogs, and/or 
species homologs. Procedures known in the art can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs, and/or 
species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO:Y, or a 

20 deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC. For example, allelic variants and/or species homologs may 
be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homologue. 

25 The polypeptides of the invention can be prepared in any suitable manner. 

Such polypeptides include isolated naturally occurring polypeptides, recombinantly 
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produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 
are we!) understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
5 mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
It is often advantageous to include an additional annino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

10 The polypeptides of the present invention are preferably provided in an 

isolated form, and preferably are substantially purified. A recombinantiy produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 
purified using techniques described herein or otherwise known in the art, such as, for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 

15 (1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art, 
such as, for example, antibodies of the invention raised against the secreted protein. 

The present invention provides a polynucleotide comprising, or alternatively 
consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 

20 in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y and/or a 
polypeptide encoded by thecDNA contained in ATCC deposit Z. Polynucleotides 
encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO:Y and/or a polypeptide sequence encoded by the cDNA 

25 contained in ATCC deposit Z are also encompassed by the invention. 
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The present invention also encompasses mature forms of tiie polypeptide 
having the polypeptide sequence of SEQ ID NO:Y and/or the polypeptide sequence 
encoded by the cDNA in a deposited done. Polynucleotides encoding the mature 
forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 
5 polynucleotide sequence contained in the cDNA of a deposited clone) are also 

encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 
the mature protein once export of the growing protein chain across the rough 
endoplasmic reticulum has been initiated. Most mammalian ceils and even insect 

10 cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 
specificity of a secreted protein is ultimately determined by the primary structure of 
the complete protein, that is, it is inherent in the amino acid sequence of the 

15 polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286(1985), uses the information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncieaved) 

20 protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 
these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 

25 methods do not always produce the same predicted cleavage point(s) for a given 
protein. 
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In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignatP (Henrik Nielsen et 
a!., Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 
protein based on tlie amino acid sequence, As part of this computational prediction of 
5 localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
vary from organism to organism and cannot be predicted with absolute certainty, 

10 Accordingly, the present invention provides secreted polypeptides having a sequence 
shovvn in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and tlie 

15 polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 
naturally occurring signal sequence may be further upstream from the predicted signal 

20 sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS cells, as desribed below). These polypeptides, 

25 and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 
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Polynucleotide and Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence 
disclosed in SEQ ID NO:X, the compiementary strand tiiereto, and/or the cDNA 
5 sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO: Y and/or encoded by a deposited clone. 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
10 properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which 
comprise, or alternatively consist of, a nucleotide sequence which is at ieast 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
15 coding sequence in SEQ TD NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
SEQ ID NO:Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
20 these nucleic acid molecules (e.g., those fragments described herein). 

Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 
25 alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
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shown in SEQ ID NO:Y, the polypeptide sequence encoded by the cDNA contained 
in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein), 

By a nucleic acid having a nucleotide sequence at least, for example, 95% 
5 "identical " to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 

10 identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
be inserted into the reference sequence. The query sequence may be an entire 
sequence shown inTable I, the ORF (open reading frame), or any fragment specified 

15 as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 977d, 98% or 99% identical to a 
nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 

20 overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 
App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 

25 converting U's to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
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calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, 
Joining Penalty=30, Randomization Group Length=0, Cutoff Score=l,Gap 
Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 
5 If the subject sequence is shorter than the query sequence because of 5' or 3' 

deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3' 
truncations of the subject sequence when calculating percent identity. For subject 
sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 

10 identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 

15 the specified parameters, to arrive at a final percent identity score. This corrected 

score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

20 For example, a 90 base subject sequence is aligned to a 100 base query 

sequence to determine percent identity, The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 

25 of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the rertiaining 90 bases were perfectly 
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matched the final percent identity would be 90%. In another example, a 90 base 
subject sequence is compared with a 100 base query sequence. This time the 
deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
5 identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3' of the subject sequence which are not matched/aligned with the query sequence 
are manually corrected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 

10 "identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
words, to obtain a polypeptide having an amino acid sequence at least 95% identical 

15 to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 

20 sequence or in one or more contiguous groups within tlie reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table I (SEQ ID NO-.Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 

25 known computer programs. A preferred method for deterniing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 
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sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based oii the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both ;imino acid sequences. 1 he result of said 
5 global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tup]e=2. Mismatch 
Penalty=], Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty^^O.OS, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

10 If the subject sequence is shorter than the query sequence due to N- or C- 

termlnal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 

15 query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
results of the FASTDB sequence alignment. This percentage is then subtracted from 

20 the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 

25 score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 
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For example, a 90 amino acid residue subject sequence is aligned with a iOO 
residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and tlierefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
5 unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 

10 residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
with the query. In this case the percent identity calculated by FASTDB is not 
manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 

15 matched/aligned with the query seqiince are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 

20 the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
for a variety of reasons, e.g., to optimize codon expression for a particular host 

25 (change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 



WO«()/61626 



Ml 



PCT/USOO/09066 



Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes II, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can var>' at either the polynucleotide and/or polypeptide level and are 
5 included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 

10 deleted from the N-terminus or C-terminiis of the secreted protein without substantial 
loss of biological function. The authors of Ron et al., i. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 ami no-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 

15 the carboxy terminus of this protein. (Dobeti et a!., J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-22 1 i 1 (1993)) conducted extensive mutational 

20 analysis of human cytokine IL- la. They used random mutagenesis to generate over 
3,500 individual TL-la mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "[mjost of the molecule 
could be altered with little effect on either [binding or biological activityl." (See, 

25 Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
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nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
5 functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 

10 activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 

15 art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al.. Science 
247; 1306-13 10 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 

20 selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 

25 substitution could be modified while still maintaining biological activity of the 
protein. 
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The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
5 (Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
10 protein. For example, most buried (within the tertiary structure of the protein) amino 
acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 
He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 
J 5 residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Trp, and replacement of the smalt-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 
20 where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
25 acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 
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sequence, or a sequence facilitating purification. Such variant polypeptides are 
deemed to be within the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
5 with improved characteristics, such as less aggregation. Aggregation of 

pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pincitard at al., Clin, Exp. Immunol. 2:331-340 
(1967); Robbins et ai., Diabetes 36; 838-845 (1987); Cleiand et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

10 A further embodiment of the invention relates to a polypeptide which 

comprises the amino acid sequence of the present invention having an amino acid 
sequence v/hich contains at least one amino acid substitution, but not more than 50 
amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 

15 still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or I amino acid substitutions. In specific embodiments, the number of additions, 

20 substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 

25 Polynucleotide and Polypeptide Fragments 
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The present invention is also directed to polynucleotide fragments of the 
polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
5 a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO;Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt, 

10 and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDN A 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 

15 or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 

termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150, 500, 600, 2000 nucleotides) are preferred. 

Moreover, representative examples of polynucleotide fragments of the 

20 invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200,201-250, 
251-300, 30 1 -350, 351-400, 401-450, 451-500, 501-550. 551-600. 651-700, 701-750, 
751-800, 800-850, 851-900,901-950.951-1000, 1001-1050, 1051-1 100, 1 101-1 150, 
1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 

25 1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900. 1901-1950, J95.1 -2000, or 2001 to the end of SEQ ID NO:X, or the 



wo 00/61626 



PCT/USOO/09066 



132 

complementary strand thereto, or the cDNA contained in a deposited clone. In this 
context "about" includes the particularly recited ranges, and ranges iarger or smaller 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
stringent hybridization conditions or lower stringency conditions are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO: Y or encoded by the 
cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
41-60,61-80,81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 1 iO, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Preferred polypeptide fragments include tlie secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
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polypeptide of the invention for binding) to an antibody to the polypeptide of the 
invention], immunogenicity (ability to generate antibody which binds to a polypeptide 
of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 
5 The functional activity of polypeptides of the invention, and fragments, 

variants derivatives, and analogs thereof, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 

10 including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELiSA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blocs, 

15 precipitation reactions, agglutination assays (e.g., gel agglutination assays, 

hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 

20 antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
identified, or the ability of a polypeptide fragment, variant or derivative of the 

25 invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
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chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., etal., 1995, Microbiol, Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 
5 In addition, assays described herein (see Examples) and otherwise known in 

the art may routinely be applied to measure the ability of polypeptides of the 
invention and fragments, variants derivatives and analogs thereof to elicit related 
biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
10 of the invention. 

Epitopes and Antibodies 

The present invention encompasses polypeptides. comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 

15 NO:Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 
hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 
ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 

20 polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 
polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 

25 stringency hybridization conditions defined supra. 



wo 00/61626 



136 



PCT/US0n/«9066 



The term "epitopes," as used herein, refers to portions of a polypeptide having 
antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
5 encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
described infra. (See, for example, Geysen et al., Proc. Natl. Acad. Sci. USA 
81 :3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 

10 portion of a protein to which an antibody can immunospecificalty bind its antigen as 
determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunbspecific binding excludes non-specific binding but does not 
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

15 Fragments which function as epitopes may be produced by any conventional 

means: (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
further described in U.S. Patent No. 4,63 1 ,2 11). 

in the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 

20 at least 1 1 , at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 

25 include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
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that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays, (See, for instance, Wilson et al., Cell 37:767-778 (1984); Sutcliffe et 
5 al.. Science 219:660-666(1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et al., supra; Wilson et al., supra; Chow et al„ Proc. Natl. Acad. Sci. USA 82:9 1 0- 
914; and Bittle et al., J. Gen. Virol. 66:2347 2354(1985). Preferred immunogenic 

10 epitopes include the immunogenic epitopes disclosed herein, as well as any 

combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 

15 length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
have been shown to be sufficient to raise antibodies capable of binding to, at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epi tope-bearing polypeptides of the present invention may be used to induce 

20 antibodies according to methods well known in the art including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al., supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347- 
2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 

25 to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 
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carrier using a linker such as maleimidobenzoyi- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to carriers using a more general linking agent 
such as gliitaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
5 intradermal injection of emulsions containing about 100 of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 

10 surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 

15 polypeptides of the present invention comprising an immunogenic or antigenic 

epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof) resulting in chimeric polypeptides. Such fusion proteins 

20 may facilitate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of the first two domains of the hnman CD4- 
polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 
331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 

25 immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
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96/22024 and WO 99/048 13). IgG Fusion proteins that have a disulfide-linked 
dimeric structure due to the IgG portion desiilfide bonds have also been found to be 
nfjore efficient in binding and neutralizing other molecules than monomeric 
polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Riochem., 
5 270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 

recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a systen^ described by Janknecht et ai. allows for the ready purification of 
non-denatured fusion proteins expressed in human ceil lines (Janknecht et al,, 1991, 

10 Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 

subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationaily fused to an amino-terminal tag consisting of six histidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from celts infected with the recombinant vaccinia virus are loaded onto Ni2+ 

15 nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 

20 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally. U.S. Patent Nos. 5,605,793; 5,8 II, 238; 5,830,721 ; 
5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. l6(2):76-82 ( 1998); Hansson, et al., J. Mol. 
25 Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
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its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DN A shuffling, DNA shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 
5 polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PGR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
10 invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
15 receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO:Y, and/or an epitope, of the present Invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
20 single chain antibodies, Fab fragments, F(ab') fragments, fragments produced by a 
Fab expression library, ami-idiotypic (anti Id) antibodies (iiRiludmg, e.g., anti-id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
25 that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
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IgD, IgA and IgY), class (e.g., IgG J , lgG2, lgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 
of the present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd, 
5 single-chain Fvs (scFv), single-chain antibodies, disuifide-linked Fvs (sdFv) and 
fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following; hinge region, 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 

10 fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 

15 acid sequence of a human immunoglobulin and include antibodies isolated from 

human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 

20 trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al., J. Immunol. 

25 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 
5,601,819; Kostelny etal., J. Immunol. 14«:1547-J553 (1992). 
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Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope{s) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-terminal and C-termtnal positions, by size in 
5 contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 
Antibodies of the present invention may also be described or specified in 

10 terms of their cross-reactivity, Antibodies that do not bind any other analog, 
ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known in the art and described 

15 herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%, less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 

20 less than 60%, Jess than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 

25 antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
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which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 
of the invention, Preferred binding affinities include those with a dissociation 
5 constant or K.d less than 5 X lO'^ M, 10'^ M, 5 X lO"^ M, lO"^ M, 5 X lO"" M, IQ-^ 5 
X 10-' M, 10-" M, 5 X lO-" M, l(y*M, 5 X 10 ' M, 10' M, 5 X lO"' M, 10"^ M, 5 X ID"' 
M, JQ-^ M, 5 X IQ-'" M, 10""' M, 5 X 10 " M, 10 " M, 5 X 10"'^ M, "^'^ M, 5 X 10"" 
M, 10"" M, 5 X 10'" M, 10 '" M, 5 X 10 " M, or 10 M. 

The invention also provides antibodies that competitively inhibit binding of an 

10 antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein, in preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50%. 

15 Antibodies of the present invention may act as agonists or antagonists of the 

polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
bind an antigenic epitope disclosed herein, or a portion thereof. The invention 

20 features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 
example, receptor activation can be determined by detecting the phosphorylation 

25 (e.g., tyrosine or serine/threonine) of the receptor or its substrate by 

immunoprecipitation followed by western blot analysis (for example, as described 
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supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

5 The invention also features receptor-specific antibodies which both prevent 

ligand binding and receptor activation as well as antibodies that recognize the 
receptor ] igand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound tigand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 

10 well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor, Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 

15 receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 
5,81.1,097; Deng et al„ Blood 92(6); 1981-1988 (1998); Chen et at.. Cancer Res. 

20 5.8(l6):3668-3678 (1998); Harrop et al.. J. Immunol. 161(4):1786-1794(1998); Zhu 
etal.. Cancer Res. 58( I5):3209-32I4 (1998); Yoon et a!., J. Immunol. 160(7):3I70- 
3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177- 190 (1997); Liautard et al.. Cytokine 9(4):233-241 
(1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-1 1301 (1997); Taryman et al., 

25 Neuron l4C4):755-762 (1995); Muller et al.. Structure 6(9): 1 153-1 167 (1998); 
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Bartunek et al., Cytokine 8(1): 14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
to, to purify, detect, and target the polypeptides of the present invention, including 
5 both in vitro and in vivo diagnostic and therapeutic methods. For exannpie, the 

antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow etal., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

10 As discussed in more detail below, the antibodies of the present invention may 

be used either alone or in combinadon with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
polypeptides or other compositions. For example, antibodies of the present invention 

15 may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCX publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by 

20 the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylation, acetylation, pegylation, 
phosphylation, amidation, derivatization by known protecting/blocking groups, 

25 proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
numerous chemical modifications may be carried out by known techniques. 
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inciuding, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable 
5 method known in the art. Polyclonal antibodies to an anttgen-of- interest can be 

produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
antibodies specific for the antigen. Various adjuvants may be used to increase the 

10 immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 

15 corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, 

20 for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 
limited to antibodies produced through hybridoma technology. The term 

25 "monoclonal antibody" refers to an antibody that is derived from a single clone. 
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is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
technology are routine and well known in the art and are discussed in detail in the 
5 Examples (e.g., Example 16). In a non-limiting example, mice can be immunized 
with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 
splenocytes are then fused by well known techniques to any suitable myeloma cells, 

10 for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

15 Accordingly, the present invention provides methods of generating 

monoclonal antibodies as well as antibodies produced by the method conriprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 

20 hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example. Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 

25 as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
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F(ab')2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display inelhocis known in the art. In phage display methods, 
5 functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 

JO with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
including fd and M 13 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinandy fused to either the phage 
gene ill or gene VIII protein. Examples of phage display methods that can be used to 

15 make the antibodies of the present invention include those disclosed in Brinkman et 
al., J, Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 
184: 177-1 86 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
etai., Gene 187 9-18 (1997); Burton et al.. Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB9i/01 134; PCT publications WO 90/02809; 

20 WO 91/10737; WO 92/01047; WO 92/1 861 9; WO 93/1 1236; WO 95/15982; WO 
95/20401 ; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5.821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727 ; 5,733,743 and 5,969, 1 08; each of which is incorporated herein by 
reference in its entirety. 

25 As described in the above references, after phage selection, the antibody 

coding regions from the phage can be isolated and used to generate whole anybodies. 
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including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mannmalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For exanriple, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 
5 methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRl 34:26- 
34 (1995); and Better et al.. Science 240: 1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 

10 antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al.. Methods in Enzymoiogy 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
• (1993); and Skerraetal., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 

15 in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229: 1202 
(1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 

20 Methods 125: 191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds tlie desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 

25 Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve. 
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antigen binding. These framework substitutions are identified by methods weil 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
5 Queen et al., U.S. Patent No. 5,585,089; Riechmann et aL, Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanixeci using a variety of techniques known in the art including, for example, 
CDR grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101 ; and 5,585,089), veneering or resurfacing (EP 592,106; EP 

10 519,596; Padian, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 
Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 

15 known in the art including phage display methods described above using antibody 
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,1 1 1 ; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 

20 Human antibodies can also be produced using transgenic mice which are 

incapable of expressing functional endogenous immunoglobulins, but which can 
express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 

25 human variable region, constant region, and diversity region may be introduced into 
mouse embryonic stem cells in addition to the human heavy and light chain genes. 
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The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 
5 embryonic stem cells are expanded and microinjected into blastocysts to produce 
■ chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., ail or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 

10 immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, igA, 
IgM and IgE antibodies. For an overview of this technology for producing human 

15 antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893 ; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 

20 5,661,016; 5,545,806; 5,814,318; 5.885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety, (n addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

25 Completely human antibodies which recognize a selected epitope can be 

generated using a technique referred to as "guided selection." In this approach a 
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selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al., Bio/teciinology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
5 to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 
techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. !47(8);2429-2438 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a Ugand can be 

10 used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
Ugand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 

15 bind its ligands/receplors, and thereby block its biological activity. 

Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide 

sequence encoding an antibody of the invention and fragments thereof The 
20 invention also encompasses polynucleotides that hybridize under stringent or lower 

stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 

encode an antibody, preferably, that specifically binds to a polypeptide of the 

invention, preferably, an antibody that binds to a polypeptide having the amino acid 

sequence of SEQ ID NO:Y. 
25 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the 



wo 00/61626 



PCT/USOO/09066 



153 

nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the 
synthesis of overlapping oligonucleotides contiiining portions of the sequence 
5 encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the !i gated oligonucleotides by PGR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
particular antibody is not available, but the sequence of the antibody molecule is 

1 0 known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 
antibody of the invention) by PGR amplification using synthetic primers hybridizabte 

J5 to the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PGR 
may then be cloned into replicable cloning vectors using any method well known in 
the art. 

20 Once the nucleotide sequence and corresponding amino acid sequence of the 

antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PGR, etc. (see, for 
example, the techniques described In Sambrook et al., 1990, Molecular Cloning, A 

25 Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
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Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different anfiino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
5 chain variable domains may be inspected to identify the sequences of the 

complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervarrability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 

JO within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et al., i. Mol. Biol. 278: 457-479 (.1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of 

15 the framework regions and CDRs encodes an antibody that specifically binds a 

polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
. substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 

20 variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
25 (Morrison et al., Proc. Natl. Acad. Sci. 8 1:85 1-855 (1984); Neuberger et al., Nature 
.312:604-608 (1984); Takeda et al., Nature 3 14:452-454 (1985)) by splicing genes 
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from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
5 from a murine niAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
a!., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Waitl et a!., Nature 
JO 334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragnnents of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 

15 

Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art tot the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
by recombinant expression techniques. 

20 Recombinant expression of an antibody of the invention, or fragment, 

derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 
polynucleotide encoding an antibody molecule or a heavy or light chain of an 

25 antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
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antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 
expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
5 used to construct expression vectors containing antibody coding sequences and 

appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 
genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 

11) light chain thereof, or a heavy or light chain variable domain, operabiy linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 

15 light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 

20 thereof, or a single chain antibody of the invention, operabiy linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 

A variety of host-expression vector systems may be utilized to express the 

25 antibody molecules of the invention. Such host-expression systems represent 

vehicles by which the coding sequences of interest may be produced and subsequently 
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purified, but also represent ceils which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
5 plasmid DNA or cosmid DNA expression vectors containing antibody coding 

sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 

10 expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 

TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
BHK, 293, 3T3 celts) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 

15 promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 

vaccinia virus 7, 5K promoter). Preferably, bacterial ceils such as Escherichia coii, 
and more preferably, eukaryotic cells, especially for the expression of whole 
recombinant antibody molecule, are used for the expression of a recombinant 
antibody molecule. For example, mammalian cells such as Chinese hamster ovary 

20 cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al., Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 
(1990)). 

In bacterial systems, a number of expression vectors may be advantageously 
25 selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 



wo 00/61626 



PCT/USOO/09066 



158 

generation of pharmaceutical compositions of an antibody molecule, vectors which 
direct the expression of high levels of fusion protein products tliat are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Rather et al., EMBOJ. 2:1791 (1983)), in which the antibody coding 
5 sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 
Acids Res. 13:3101-3109(1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
10 fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 
of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety, 

15 In an insect system, Autographa californica nuclear polyhedrosis virus 

(AcNPV) is used as a vector to express foreign genes. The virus grows in 
Spodoptera frugiperda cells. The antibody coding sequence may be cloned 
individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 

20 promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
utilized. Jn cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
25 gene may then be inserted in the adenovirus genome by in vitro or in vivo 

recombination. Insertion in a non- essential region of the viral genome (e.g., region 
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EJ or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natt. Acad. 
Sci. USA 8 1 :355-359 (1984)). Specific initiation signals may also ije required for 
efficient translation of inserted antibody coding sequences. These signals inckide the • 
5 ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 

10 . transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
Methods in Enzymol. 153:51-544(1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., gtycosylation) and processing (e.g., 

15 cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed- To this end, eukaryotic host cells which 

20 possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, W138, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 

25 line such as, for example, CRL7030 and Hs578Bst. 
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For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DKA controlled by 
5 appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
The selectable marker in the recombinant plasmid confers resistance to the selection 

10 and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

15 A number of selection systems may be used, including but not limited to the 

herpes simplex virus thymidine kinase (Wigler et al., Cell 11:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al.. 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 

20 Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad, Sci, 
USA 77:357 (1980); O'Hare et a!., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 

25 41 8 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 

Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
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260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62: 191-217 
(1993); May, 1993, TIB TECH 1 1(5): 155-215); and hygro, which confers resistance 
to hygromycin (Santeire et al., Gene 30: 147 (1984)). Methods coinmonly known in 
the art of recombinant DNA technology may be routinely applied to select the desired 
5 recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds,), Current Protocols in Molecular Biology, John Wiley & Sons, NY (J 993); 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990): and in Chapters 12 and 13, Dracopoli et at. (eds). Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 

10 Biol. 150:1 (1981), which are incorporated by reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbington and Hentschel.The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 

15 system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Grouse et al., Mol. Ceil. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 

20 invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
polypeptides. Alternatively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 

25 the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
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USA 77:2197 (1980)), The coding sequences for the heavy and light chains may 
comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
5 method Icnown in the art for purification of an immunoglobulin molecule, for 

example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
the specific antigen after Protein A, and sizing column chromatography), 
centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 

10 fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or 
chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 1 0, 20, 30, 40, 50, 60, 70, 80, 

15 90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
acids of the polypeptide) of the present invention. For example, antibodies may be 

20 used to target the polypeptides of the present invention to particular celi types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for par^ular cell surface receptors. Antibodies fused or 
conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 

25 Harbor et ai., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patem 5,474,981; Gillies et al.. PNAS 
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89:1428-1432 (1992); Fell etal., J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
5 than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 

10 fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 

15 in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 

5.447,85 1 ; 5, 1 12,946; EP 307,434; EP 367, 166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et a!., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 
Zheng et a!., J. Immunol. 154:5590-5600 (1995); and Vi! et al., Proc. Natl. Acad. Sci. 
USA 89: i 1337- 1 1 341(1992) (said references incorporated by reference in their 

20 entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
polypeptide fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 
use in immunoassays using methods known in the art. Further, the polypeptides 
25 corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
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consisting of the first two domains of the iiLiman CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of nnammalian 
immunoglobulins. (EP 394,827; Traunecker et al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
5 disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 ( 1 995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 

10 232,262). Alternatively, deleting the Fc part after the fusion protein has been 

expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations- In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 

15 identify antagonists of hlL 5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodirhents, the marker amino acid sequence is a hexa-histidine peptide, such as the 

20 tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
91311), among others, many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 

25 corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal.. Cell 37:767 (1984)) and the "flag" tag. 
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The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
diagnosticaily to, for example, monitor the development or progression of a tumor as 
part of a ciinicai testing procedure to, e.g., determine the efficacy of a given 
5 treatment regimen. Detection can be facilitated by coupling the antibody to a 

detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 

1 0 substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 
in the art) using techniques known in the art. See, for example, U.S. Patent No, 
4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 

15 peroxidase, alkaline phosphatase, beta-gal actosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 
avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 

20 includes luminoi; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251, 1311, 1 llln 
or99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
25 a radioactive metal ion, e.g., alpha-emitters such as, for example, 21 3Bi. A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 
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paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchictn, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, I- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, liilucaiiie, propranolol, and 
5 puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 
limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thiogiianine, 
cytarabine, 5-fIuorouracil decarbazine), alkylating agents (e.g., mechlorethamine, 
thioepa chlorambucil, melphalan, carmiistine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitoi, streptozotocin, mitomycin C, and cis- 

iO dichlorodiamine platinum (U)(DDP) cisplatin), anthracycltnes (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinorhycin), bleomycin, mithramycin, and anthramycin (AMQ), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 

15 response, the therapeutic agent or drug moiety is not to be con,strued as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-inteiferon, B-interferon, nerve growth 

20 factor, platelet derived growth factor, tissue plasminogen activator; an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No, WO 97/3491 1), Fas Ligand 
(Takahashi et ah. Int. Immunol., 5:1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, e.g., 

25 angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines, interleukin-1 ("IH"), interleukin-2 ("JL-2"), interleukin-6 ("lL-6"), 
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granulocyte macrophage colony stimulating factor ("GM-CSP), granulocyte colony 

stimulating factor ("G-CSF"), or otiier growth factors. 

Antibodies may also be attached to solid supports, which are particularly 

useful for immunoassays or purification of the target antigen. Such solid supports 
5 include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 

polyvinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 

known, see, e.g., Arnon et a!., "Monoclonal Antibodies For Immunotargeting Of 

Drugs in Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
10 et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 

Drug Delivery", in Controlled Drug Delivery (2nd Ed,), Robinson etal. (eds.), pp. 

623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 

In Cancer Therapy; A Review", in Monoclonal Antibodies '84: Biological And 

Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
15 And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody in 

Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 

Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The 

Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 

Rev. 62:119-58 (1982). 
20 Alternatively, an antibody can be conjugated to a second antibody to form an 

antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 

is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 

administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
25 be used as a therapeutic. 
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Immunoplienotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
ceil lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
5 marker that is differentially expressed at various stages of difTerentiation and/or 

maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 

10 include magnetic separation using antibody-coaled magnetic beads, "panning" with 
antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et al.. Cell, 96:737-49 (1999)). 

These techniques allow for the screening of particular populations of ceils, 
such as might be found with hematological malignancies (i.e. minimal residual 

15 disease (MRD) in acute leukemic patients) and "non-self" cells in transplantations to 
prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

20 Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding 
by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 

25 assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 
gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays. 
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complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and we!! 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 
5 reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RlPA buffer (1% NP-40 or Triton X- 100, i% sodium 
deoxycholate, 0.1% SDS, O; 15 M NaCI, 0.0 1 M sodium phosphate at pH 7.2, 1% 

10 Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 

EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis buffer and resuspending the beads in 

.15 SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 

20 immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. I, John Wiley & Sons, Inc., New York at 10.16.1. 

Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 

25 sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
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fat milk), washing tlie membrane in washing buffer (e.g., PBSTween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 
5 antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise. For 
10 further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. I , John Wiley & Sons, Inc., New York 
at 10.8.1. 

EUSAs comprise preparing antigen, coating the well of a 96 well microtiter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 

15 compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen, in EUSAs the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 

20 well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other variations of ELISAs 

25 known in the art. For further discussion regarding EUSAs see, e.g., Ausubel etal. 
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eds, 1994, Current Protocols in Molecular Biology, Vol. I.John Wiley & Sons, Inc., 
New York at 11.2. i. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
5 example of a competitive binding assay is a radioimmLnoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined from the data by 
10 scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 



15 Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 

20 but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 

25 and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
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and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to, alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceuticaily 
5 acceptable compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 

10 Some of these approaches are described in more detail below. Armed with the 

teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 

15 combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, lL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination 
20 with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 
25 to a human patient for therapy or prophylaxis. 
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It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 
5 thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X iO' M, 10' M, 5 X lO"^ M, 10^ M, 5 X lO*^ 
M, 10^ M, 5 X 10"^ M, lOr^ M, 5 X 10* M, 10* M, 5 X lO'" M, 10"^ M, 5 X 10'' M, 
10 10" M, 5 X 10"' M, 10"' M, 5 X 10'"' M, 10 '° M, 5 X 10"" M, 10" M. 5 X 10 '' M, 10" 
M, 5 X 10-'^ M, 10 M, 5 X IQr"* M, 10 '* M, 5 X 10 '^ M, and 10 " M. 

Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
15 antibodies or functional derivatives thereof, are administered to treat, inhibit or 

prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid, in this embodiment of the invention, the nucleic acids produce their encoded 
20 protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
25 Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
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(1993); May.TIBTECH 1 1(5): 155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
5 (1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 

10 operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 

15 anlibody encoding nucleic acids (KoIIer and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijistra et al., Nature 342:435-438 (1989). In specific 
embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

20 Delivery of the nucleic acids into a patient may be either direct, in which case 

the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

25 In a specific embodiment, the nucleic acid sequences are directly administered 

in vivo, where it is expressed to produce the encoded product. This can be 
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accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 
5 injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-sitrface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 

10 e.g., Wu and Wu, J. Biol, Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fiisogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 

15 cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/J4i88, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 

20 Nature 342:435-438 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 

25 genome and integration into the host cell DNA, The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
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facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et ai., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
5 use of retroviral vectors in gene therapy are; Clowes et al., J. Clin. Invest. 93, "644- 
651 (1994); Kiem et al., Blood 83: 1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4; 129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
and Devel. 3:110-114(1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 

10 Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epitheiia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adettoviruses have the advantage of 
being capable of infecting non-dividing cells, Kozarsky and Wilson, Current 

15 Opinion in Genetics and Development 3:499-503 (1993) present a review of 

adenovirus-based gene therapy. Boutet al., Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
tlierapy can be found in Rosenfeld et ai., Science 252:431-434 (1991); Rosenfeld et 

20 al., Cell 68:143- 155 (1992); Mastrangeli etal., J. Clin: Invest. 91:225-234(1993); 

PCT Publication W094/12649; and Wang, et al., Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated vims (AAV) has also been proposed for use in gene therapy 
(Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 

25 5,436,146). 
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Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
5 to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 

JO electroporation, microinjection, Infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth. 

J5 Enzymol. 217:618-644 (1993); Cline, Pharrnac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 

20 expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 

25 determined by one skil led in the art. 
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Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and inciude but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, BIymphocytes, monocytes, macrophages, 
5 neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, unibilicai cord blood, peripheral blood, fetai liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

10 In an embodiment in which recombinant cells are used in gene therapy, 

nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 

15 maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stempie and 
Anderson, Cell 7 1 :973-985 (1992); Rheinwald, Meth. Cell Bio. 21 A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 

20 gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. Demonstration of Therapeutic or 
Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 

25 preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
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therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, tlie effect of a compound on a ceil line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not 
5 limited to, rosette formation assays and cell lysis assays. In accordance with the 

invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed, 

10 

Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
15 aspect, the compound is substantially purified (e.g., substantially free from 

substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mamma!, and most preferably human. 

Formulations and methods of administration that can be employed when the 
20 compound comprises a nucleic acid or an immunoglobulin are described above; 

additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticies, 
25 microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
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construction of a nucieic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route, for example by infusion 
5 or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical comjxjunds or 
compositions of the invention into the central nervous system by any suitable route, 

10 including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 

15 compounds or compositions of the invention locally to the area in need of treatment; 
this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 

20 including membranes, such as stalastic membranes, or fibers. Preferably, when 

administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249: 1527-1533 (1990); Treat et 

25 al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
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and Fidler (eds.), Liss, New York, pp. 353- 365 {J989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system, in one embodiment, a pump may be used (see Langei , 
5 supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et a!., Surgery 
88:507 (1980); Saudek et ai., N. Engl, J. Med, 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 

10 Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); see also Levy el al., Science 228:190 (1985); During 
etal., Ann. Neurol. 25:351 ( 1989); Howard et al.,J.Neurosurg. 71: 105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 

15 (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138(1984)). 

Other controlled rislease systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic 

20 acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 

25 with lipids or cell-surface receptors or transfecting agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g.. 
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" Joliotet al., Proc, Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced inlracellufarly and incorporated within host cell DNA 
for expression, by homologous recombination, 

The present invention also provides pharmaceutical compositions. Such 
5 compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal 

^ or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 

10 "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharrnaceutical composition is administered intravenously. Saline 

15 solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 

20 can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 

25 pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
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pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Sucli compositions wiJI contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 
5 should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 

10 composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 

15 composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 

20 Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethy!amino ethanol, 
histidine, procaine, etc. 

25 The amount of the compound of the invention which will be effective in the 

treatment, inhibition and prevention of a disease or disorder associated with aberrant 
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expression and/or activity of a polypeptide of the invention can be deternnined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ra'nges. The precise dose to be employed in the 
formulation will also depend on the route of administradon, and the seriousness of 
5 the disease or disorder, and should be decided according to the judgment of the 
practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0. 1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 

.10 patient is between O.i mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 

15 dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of tlie ingredients of the pharmaceutical 

20 compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. Diagnosis and 
Imaging 

25 Labeled antibodies, and derivatives and analogs thereof, which specifically 

bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
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diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
5 fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 
The invention provides a diagnostic assay for diagnosing a disorder, 

10 comprising (a) assaying the expression of the polypeptide of interest in cells or body 
. fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 

15 respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 

20 thereby preventing the development or further progression of the cancer. 

Antibodies of the iiivenfioti can be used to assay protein levels in a biological 
sample using classical immunohistologicai methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Ceil. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-bas.ed methods useful for detecting 

25 protein gene expression include immunoassays, such as the enzyme linked 

immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
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assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (i4C), sulfur (35S), tritium (3H), 
indium ( 1 121n), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 
5 One aspect of the invention is the detection and diagnosis of a disease or 

disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
intraperitoneaily) to a subject an effective amount of a labeled molecule which 

10 specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 

15 detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

20 It will be understood in the art that the size of the subject and the imaging 

system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 

25 accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharniacokinetics of 
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Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode 
5 of administration, the time interval foilowiiig the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 
to 20 days or 5 to 10 days. 
10 In an embodiment, monitoring of the disease or disorder is carried out by 

repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
15 known in the art for in vivo scanning, These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 
scan such as position emission tomography (PET), magnetic resonance imaging 
20 (MRI), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
al., U.S. Patent No. 5,441,050). In another embodiment, the molecuje is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
25 scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
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yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patienl using magnetic resonance imaging (MRl). Kits 

The present invention provides kits that can be used in the above methods. In 
one embodiment, a kit comprises an antibody of the invention, preferably a purified 
5 antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 
the polypeptide of interest. In another specific embodiment, the kits of the present 

10 invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). 

15 In another specific embodiment of the present invention, the kit is a diagnostic 

kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides.. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 
substantially isolated polypeptide antigen comprising an epitope which is specifically 

20 immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
riiodamine which can be detected by flow cytometry). In specific embodiments, the 
kit may include a recombinantly produced or chemically synthesized polypeptide 

25 antigen. The polypeptide antigen of the kit may also be attached to a solid support. 
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In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti -human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 
5 binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or jwlynucleotide antigens, and means for detecting the binding of 

10 the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 

antibody is attached to a solid support In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting nieans of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. 

15 In one diagnostic configuration, test serum is reacted with a solid phase 

reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 

20 bognd anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
coiorimetric substrate (Sigma, St. Louis, MO). 

25 The solid surface reagent in the above assay is prepared by known techniques 

for attaching protein material to solid support material, such as polymeric beads, dip 
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Sticks, 96-vveli plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a free amine group, to a chemically reactive group on the 
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
5 Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antlgen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
10 surface-bound anti-antigen antibody. 



Fusion Proteins 

Any polypeptide of the present invenrion can be used to generate fusion 
15 proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention' can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the polypeptides of the present 
20 invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 
25 ■ Moreover, fusion proteins may also be engineered to improve characteristics 

of the polypeptide of the present invention. For instance, a region of additional amino 
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acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to fmai 
5 preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 
immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI , CH2, CH3, and any 

10 combination thereof, including both entire domains and portions tliereof), resulting in 
chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 

15 immunoglobulins. (EPA 394,827; Traunecker et al., Nature 331:84-86 (1988).) 

Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protein or protein fragment alone. (Fountoulakis et al., J. Biochem. 
270:3958-3964(1995).) 

20 Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 

proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 

25 deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
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the fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hlL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
5 Chem.270'.9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 
peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 

10 Chatsworth, CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
derived from the influenza hemagglutinin protein. (Wilson et al.. Cell 37:767 

15 (1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors. Host Cells, and Protein Production 

20 The present invention also relates to vectors containing the polynucleotide of 

the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 

25 cells. 
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The poiynucleottdes may be joined to a vector containing a selectable nnarker 
for propagation in a host. Generally, a plasinid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging ceil line 
5 and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli iac, trp, phoA and lac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 

10 expression constmcts will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

15 As indicated, the expression vectors will preferably include at least one 

selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 
resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial ceils, such as E. coli, 

20 Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 17S)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

25 Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 

9, available from QIAGEN, Inc.; pBIuescript vectors, Phagescript vectors, pNHSA, 
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pNH t6a, pNH ISA, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRlT5 available from Pharmacia Biotech. 
Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTI 
and pSG available from Strafagene; and pSVK3, pBPV, pMSG and pSVL available 
5 from Pharmacia. Preferred expression vectors for use in yeast systems include, but arc 
not limited to pYES2, pYDJ, pTEFl/Zeo, pYES2/GS,pPICZ,pGAPZ, pGAPZaiph, 
pPIC9, pPIC3.5, pH]L-D2, pHIL-Sl, pPlC3.5K, pPIC9K, and PA0815 (all available 
from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

10 Introduction of the construct into the host cell can be effected by calcium 

phosphate transfection, DEAE-dextran mediated transfection, cationic iipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 
are described in many standard laboratory manuals, such as Davis et al., Basic 
IVlethods In Molecular Biology (1986). It is specifically contemplated that the 

15 polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 
recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 

20 phosphocell ulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. 

Polypeptides of the present invention, and preferably the secreted form, can 
25 also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
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synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
5 or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
mediated processes. Thus, it is well known in the art that the N-terminal methiofiine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic ceils. While the N-terminal 

10 methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 

15 methyl otrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 
formaldehyde using O,. This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 

20 oxidase for O^. Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes {AOXl) is 
highly active. In the presence of methanol, alcohol oxidase produced from the AOXl 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B., etal, MoL Cell. Biol. 5:1 1 1 i-21 (1985); Koutz,P.J, et al, 

25 Yeast 5A 61-11 (1989); Tschopp, J.F., etal, Nucl. Acids Res. 15:3859-76 (1987). 
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Thus, a heterologous coding sequence, such as, for example, a poiynucieotide of the 
present invention, under the transcriptional regulation of all or part of the AOX] 
regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 
5 In one example, the plasmid vector pPIC9K is used to express DNA encoding 

a polypeptide of the invention, as set forth herein, in a Picfiea yeast system essentially 
as described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOXI 

jQ promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPlC9K, such as, pYES2, 
pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPlC3.5, 
pHlL-D2, pHIL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 

]5 appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the like, 
including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 

20 achieved by cloning the heterologous polynucleotide of the invention into an 

expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 

25 immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
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been engineered to delete or replace endogenous genetic material (e.g., coding 
sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
5 techniques known in the art may be used to operably associate heterologous control 
regions (e.g., pronnoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination, resulting in the formation of a new transcription unit 
(see, e.g., U.S. Patent No. 5,641 ,670, issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 3.1, 1998; international Publication No. WO 96/2941 1, 

10 published September 26, 1996; International Publication No. WO 94/12650, 

published August 4, 1994; Keller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 

15 techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y,, and Hunkapilleretai., A'aiurer, 
3 10: 105- 1 1 1 (1984)), For example, a polypeptide corresponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassicai amino acids or chemical amino acid 

20 analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 
common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 

25 norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fliioro- 
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amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 
acids, Na-methy! amino acids, and amino acid analogs in genera!. Furthermore, the 
amino acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which arc differentiaiiy modified 
5 during or after translation, e.g., by giycosylation, acetylation, phosphorylation, 

amidation, derivatizalion by known protecting/blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular iigand, etc. Any of numerous 
chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 

10 papain, V8 protease, NaBH4; acetylation, formylation, oxidation, reduction; metabolic 
synthesis in the presence of tunicamycin; etc. 

Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 

15 backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
addition or deletion of an N-temiina! methionine residue as a result of procaryotic 
host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein, 

20 Also provided by the invention are chemically modified derivatives of the 

polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogentcity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 

25 glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 

dextran, polyvinyl alcohol and the like. The polypeptides nriay be modified at random 
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positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbnmched. For polyethylene glycol, the preferred molecular weight is between 
5 about I kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 

10 lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 

,15 skilled in the art, e.g., EP 0 40 J 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20: 1028-1035 (1992) (reporting 
pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covaiently bound through amino acid residues via a reactive group, such as, a free 
amino or carboxyl group. Reactive groups are those to which an activated 

20 polyethylene glycol molecule may be bound, The amino acid residues having a free 
amino group may include lysine residues and the N-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 

25 therapeutic purposes is attachment at an amino group, such as attachment at the 
N-terminus or lysine group. 
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One may specifically desire proteins chemically modified at the N-terminus, 
Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules {by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
5 (polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein, 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. 

10 Selective proteins chemically modified at the N-terminiis modification may be 

accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine versus the N-terminal) available for 
derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl 

15 group contai ning polymer is achieved. 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 
relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably. Therapeutics) containing them. In specific 

20 embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a multimer containing only polypeptides 

25 corresponding to the amino acid sequence of SEQ ID NO: Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 



wo 00/61626 



PCT/USOO/09066 



201 

fusion proteins, corresponding to tliese polypeptides as described herein). These 
homomers may contain polypeptides having identical or different anninoacid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
5 specific embodiment, a homomer of the invention is a multimer containing 

polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer {e.g., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer {e.g., containing 
polypeptides having identical and/or different amino acid sequences). In additional 

10 embodiments, the honiomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 
more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
the polypeptides of the invention. In a specific embodiment, the multimer of the 

15 invention is a heterodimer, a heterotrimer, or a heterotetramer. Jn additional 

embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, 
ionic and/or covaient associations and/or may be indirectly linked, by for example, 

20 liposorne formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as, for example, heterotrimers or heterotetramers, are formed 
when polypeptides of the invention contact antibodies to the polypeptides of the 

25 invention (including antitwdies to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodinrients, multimers of the 
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invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
listing, or contained in the polypeptide encoded by a deposited clone). In one 
5 instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recombinant manipulation. Alternatively, such covalent 
associations may involve one or more amino acid residues contained in the 

10 heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent hJumber 
5,478,925). In a specific example, the covalent associations are between the 
heterologous sequence contained in an Fc fusion protein of the invention (as 

15 described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegerin (see, e.g.. International Publication NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 

20 " embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 
(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

25 Another method for preparing multimer polypeptides of the invention involves 

use of polypeptides of the invention fused to a leucine zipf^r or isoleucine zipper 
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polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originaliy identified in several DNA-binding proteins (Landschiilz et al.. 
Science 240: 1759, (1988)), and have since been found in a variety of different 
5 proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in PCT application WO 94/10308, hereby incorporated by reference. Recombinant 
fusion proteins comprising a polypeptide of the invention fused to a polypeptide 

iO sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological activity. Preferred leucine zipper moieties and isoleucine moieties are 

15 those that preferentially form trimers. One example is a leucine /.ippcr derived From 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344: 191, 
(.1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 
employed in preparing trimeric polypeptides of the invention. 

20 In another example, proteins of the invention are associated by interactions 

between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 
polypeptide sequence contained in FlagCg) fusion proteins of the invention and anti- 

25 Flag® antibody. 
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The multimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
5 Number 5,478,925, which is herein incorporated by reference in its entirety). 

Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 
multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 

10 . reference in its entirety). Further, polypeptides of the invention may be routinely 
modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 

15 techniques known in the ai t may be applied to generate liposomes containing the 

polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
fentirety). 

Alternatively, multimers of the invention may be generated using genetic 
20 engineering techniques known in the art. in one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
25 generated by ligating a polynucleotide sequence encoding a polypeptide of the 

invention to a sequence encoding a linker polypeptide and then further to a synthetic 
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polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminiis to the N-terniinus (lacking the leader 
sequence) (see, e.g,, US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
5 herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

iO 

Uses of the Polynucleotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 

15 The polynucleotides of the present invention are useful for chromosome 

identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
invention can be used as a chromosome marker. 

20 Briefly, sequences can be mapped to chromosomes by preparing PCR primers 

(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of 
somatic celt hybrids containing individual human chromosomes. Only those hybrids 

25 containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment. 
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Similarly, somatic hybrids provide a rapid method of PGR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
5 strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome spectftc-cDNA libraries. 

Precise chromosomal location of the polynucleotides can also be achieved 
using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
10 This technique uses polynucleotides as short as 500 or 600 bases; however, 

polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al., "Human Chromosomes: a Manual of Basic Techniques," Pergamon 
Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
15 mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDNAs because the coding sequences are 
more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomai mapping. 
20 Once a polynucleotide has been mapped to a precise chromosomal location, 

the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
25 University Welch Medical Library) .) Assuming I megabase mapping resolution and 
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one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
5 First, visible structural alterations in the chromosomes, such as deletions or 

translocations, are examined in chromosome spreads or by PGR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 

10 and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 

15 polynucleotides of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
20 present invention in cells or body fluid from an individual and comparing the 

measured gene expression level with a standard level of polynucleotide expression 
level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 

In still another embodiment, the invention includes a kit for analyzing samples 
25 for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject. In a genera! embodiment, tlie kit includes at least one polynucleotide probe 
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containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes defining an internal region of 
the polynucleotide of the present invention, where each probe has one strand 
5 containing a 3 1 'mer-end internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 
whereby patients exhibiting enhanced or depressed polynucleotide of the present 

10 invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 
of the polypeptide of the present invention or the level of the mRNA encoding the 

15 polypeptide in a first biological sample either directly (e.g., by determining or 

estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRN.'\ level in the first biological sample is measured or 
estimated and compared to a standard polypeptide level or mRNA level, the standard 

20 being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for 
comparison. 

25 By "biological sample" is intended any biological sample obtained from an 

individual, body fluid, cell line, tissue culture, or other source, which contains the 
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polypeptide of the present invention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
5 obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include niRNA, a tissue biopsy is the preferred 
source. 

The method(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 

10 solid support. In one exemplary method, the support may be a "gene chip" or a 
"biological chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. 
Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 

15 (i.e. their location, as well as, their existence) would be beneficial in identifying 

disease loci for many disorders, including cancerous diseases and conditions. Such a 
metliod is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention 

20 that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomeric units for adenine, guanine, 

25 thymine and cytosine are available commercially (Perceptive Biosysteras). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
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derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H, 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 
L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P, E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
5 tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 
backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 

10 multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA l5-mer 
lowers the melting point (T.sub.m) by 8° -20° C, vs. 4°- 16° C for the DNA/DNA 15- 
mer duplex. Also, the absence of charge groups in PNA means that hybridization can 

15 be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention is useful for detecting cancer in mammals. In particular 
the invention is useful during diagnosis of pathological cell proliferative neoplasias 
which include, but are not limited to: acute myelogenous leukemias including acute 

20 monocytic leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic 
leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 
leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 

25 horses, rabbits and humans. Particularly preferred are humans. 
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Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Geimann, E. P. et al,, 
"The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 
Neoplastic Diseases of the Blood, Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). 
5 Neoplasias are now t»lieved to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Geimann 
et al., supra) It is likely that mutated or altered expression of specific genes is 
10 involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmanji et al., supra) Indeed, the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Geimann et al., supra) 

For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 
15 cell line HL-60, When HL-60 cells are chemically induced to stop proliferation, the 
level of c-myc is found to be downregulated. (International Publication Number WO 
91/1 5580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 
20 proteins and causes arrest of cell proliferation and differentiation of the treated ceils. 
(International Publication Number WO 91/15580- Wickstrom et al., Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, ' 
the skilled artisan would appreciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 
25 hematopoietic ceils and tissues, in light of the numerous cells and ceil types of 
varying origins which are known to exhibit proliferative phenotypes. 
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In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA, Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 
"Oligodeoxynucieotides as Antisense Inhibitors of Gene Expression.CRCPress, Boca 
5 Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 

Nucleic Acids Research 6: 3073 (1979); Cooney et al.. Science 241: 456 (1988); and 
Dervan et a!., Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. Forlhese techniques, preferred 
polynucleotides are usually oligonucleotides 20 to 40 bases in length and 

10 complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et al,, Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 
(1988); and Dervan et ai., Science 251:1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 

15 formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 
effort to treator prevent disease. 

20 Polynucleotides of the present invention are also useful in gene therapy. One 

goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 

25 thereby producing a new trait in the host cell. 
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The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an iiKlividual's gcrioriiic FJNA is digested with one or more 
5 restriction enzymes, and probed on a Southern blot to yield unique bands for 

identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for Rn.P. 

10 The polynucleotides of the present invention can also be used as an alternative 

to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 

15 unique set of DNA sequences. Once an unique ID database is established for an 

individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 

20 samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant,urine,fecal matter, etc., can be amplified using PCR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class II 
HLA gene, are used in forensic biology to identify individuals. (Erlich, H,, PCR 

25 Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 
amplified, they are digested with one or more restriction enzymes, yielding an 



wo 00/61626 



PCT/USOO/09066 



214 

identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa cbss li HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
5 particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 

10 for contamination. 

Jn the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 

15 oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

Uses of the Polypeptides 
20 Each of the polypeptides identified herein can be used in numerous ways. The 

following description should be considered exemplary and utilizes known techniques. 
A polypeptide of the present invention can be used to assay protein levels in a 

biological sample using antibody-based techniques. For example, protein expression 

in tissues can be studied with classical immunohisCological methods. (Jalkanen, M., 
25 etal., J.Cell. Biol. 101:976-985 (1985); Jalkanen, M.. et al., J. Cell . Biol. 105:3087- 

3096 (1987).) Other antibody-based methods useful for detecting protein gene 
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expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (311), indium (! I21n), and 
5 technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 

10 radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

15 A protein-specific antibody or antibody fragment which has been labeled with 

an appropriate delectable imaging moiety, such as a radioisotope (for example, 1311, 
1 121ii, 99mTc), a radio-opaque substance, or a matenai detectable by nuclear 
magnetic resonance, is introduced (for example, parenteraIly,'subcutaneousty, or 
intraperitoneally) into the mammal. It will be understood in the ait that the size of the 

20 subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 

25 In vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
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The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Piiblisliing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expres<?ion of a polypepftde of the present invention in cells 
5 or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 

10 predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
development or further progression of the cancer. 

15 Moreover, polypeptides of the present invention can be used to treat, prevent, 

and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 

20 proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 

supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 
reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 
desired response (e.g., blood vessel growth inhibition, enhancement of the immune 

25 response to proliferative cells or tissues). 
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Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
overproduction of the polypeptide. Similarly, administration of an antibody can 
5 activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular vi'eight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
10 be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant ceil, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities- 

15 Gene Therapy iVlet hods 

Another aspect of the present invention is to gene therapy methods for treating 
or preventing disorders, diseases and conditions. The gene therapy methods relate to 
the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences 
into an animal to achieve expression of a polypeptide of the present invention. This 

20 method requires a polynucleotide which codes for a polypeptide of the invention that 
operatively linked to a promoter and any other genetic elements necessary for the 
expression of the polypeptide by the target tissue. Such gene therapy and delivery 
techniques are known in the art, see, for example, WO90yi 1092, which is herein 
incorporated by reference. 

25 Thus, for example, cells from a patient may be engineered with a 

polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
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polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 
art. For example, see Belldegrun et al.. J. Natl, Cancer Inst., 85:207-2 16 (1993); 
Ferrantini et al., Cancer Research, 53; 107-1 112 (1993); Ferrantini eta!., J. 
5 Immunology 153: 4604-4615 (1994); Kaido.T., etal., Int. J. Cancer 60: 221-229 
(1995); Ogura et al.. Cancer Research 50: 5102-5106 (1990); Santodonato, et a!,, 
Human Gene Therapy 7:1-10(1996); Santodonato, et al., Gene Therapy 4:1246-1255 
(1997); and Zhang, et al.. Cancer Gene Therapy 3: 3 1-38 (1996)), which are herein 
incorporated by reference, in one embodiment, the cells which are engineered are 

10 arterial cells. The arterial cells may be reintroduced into the patient through direct 

injection to the artery, the tissues surrounding the artery, or through catheter injection. 

As discussed in more-detail below, the polynucleotide constructs can be 
delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 

15 and the like). The polynucleotide constructs may be delivered in a pharmaceutical ly 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 
polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 

20 into the cell, including viral sequences, viral particles, liposome formulations, 

lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods welt known to those skilled in the art. Such 
methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 

25 5,580,859, which are herein incorporated by reference. 
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The polynucleotide vector constructs of the invention used in the gene 

therapy method are preferably constructs that will not integrate into the host genome 

nor will they contain sequences that allow for replication. Appropriate vectors 

include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 
5 pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFl/V5, 

pcDNAS.I , and pRc/CMV2 available from Invitrogen, Other suitable vectors will be 

readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 

the expression of polynucleotide sequence of the invention. Suitable promoters 
10 include adenoviral promoters, such as the adenoviral major late promoter; or 

heterologous promoters, such as the cytomegalovirus (CiVlV) promoter; the 

respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT 

promoter, the metal fothi one in promoter; heat shock promoters; the albumin promoter; 

the ApoAl promoter; human globin promoters; viral thymidine kinase promoters, 
15 such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 

promoter; and human growth hormone promoters. The promoter also may be the 

native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 

naked nucleic acid sequences into target cells is the transitory nature of the 
20 polynucleotide synthesis in the ceils. Studies have shown that non-repJicating DNA 

sequences can be introduced into cells to provide production of the desired 

polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 

space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 
25 spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 

gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
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gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
same matrix within connective tissue enshealhing muscle cells or in the lacunae of 
5 bone. It is similarly the space occupied by the plasma of the circulation and the iymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 

JO and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the mkednucleic acid sequence injection, an effective dosage amount of 
DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 

]5 mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage wilt vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 

20 condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose, in addition, naked DNA 

25 constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 
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The naked polynucleotides are delivered by any method itnown in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art, 
5 The constructs may also be delivered with delivery vehicles such as viral 

sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs of the invention are 
complexed in a liposome preparation. Liposomal preparations for use in the instant 

10 invention include cationic {positively charged), anionic (negatively charged) and 

neutral preparations. However, cationic liposomes are particularly preferred because a 
tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA , 

15 84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Mabne et 
al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription factors (Debs et al., J. Biol. Chem., 
265: 101 89-10192 (1990), which is herein incorporated by reference), in functional 
form. 

20 Cationic liposomes are readily available. For example, 

N[l-2,3-dioleyloxy)propyl.l-N,N,N-tnethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island. N.Y. (See, also. Feigner et al., Proc. Natl Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 

25 available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 



wo 00/61626 PCTAJSOO/09066 



Other cationic liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCX Publication NO: WO 90/11092 
(which is herein incorporated by reference) for a description of the synthesis of 
DOTAP ( 1 ,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
5 of DOTMA liposomes is explained in the literature, see, e.g.. Feigner et al., Proc. 
Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from 
Avanti Polar Lipids (Birnningham, Ala.), or can be easily prepared using readily 
10 available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
starting materials in appropriate ratios. Methods for making liposomes using these 
15 materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
(DOPE) can be used in various combinations to make conventional liposomes, with or 
without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
20 prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 
hours in a capped via!, using a Heat Systems model 350 sonicator equipped with an 
inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
25 15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
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produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
5 The various iiposome-nticleic acid complexes are prepared using methods well known 
in the art. See, e.g.. Straubtnger et al.. Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 
acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 

JO SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 
cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 

15 then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
include Ca^'^-EDTA chelation fPapahadjopoulos et al., Biochim. Biophys. Acta, 

20 394:483 (1975); Wilson et al., Cell , 17:77 (1979)); ether injection (Deamer et al., 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76: 145 (1979)); and 
reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255: 10431 (1980); 

25 Szoka et al., Proc. Natl. Acad. Sci. USA , 75: 145 (1978); Schaefer-Ridder et al., 
Science, 215: 166 (1982)), which are herein incorporated by reference. 
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Generally, the ratio of DNA to liposomes will be from about 10:1 to about 
1 ; 10. Preferably, the ration will be from about 5: 1 to about 1 :5. More preferably, the 
ration will be about 3: 1 to about 1:3. Still more preferably, the ratio will be about 1:1. 
U.S. Patent NO: 5,676,9.54 (which is herein incorporated by reference) reports 
5 on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5.693,622, 5,580,859, 5,703,055, and international publication NO: WO 94/9469 
(which are herein incorporated by reference) provide cationic lipids for use in 
transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 

10 5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 

herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a 
retroviral particle containing RNA which comprises a sequence encoding 

15 polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 
virus, gibbon ape leukemia virus, human immunodeficiency virus. Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 

20 The retroviral plasmid vector is employed to transduce packaging cell lines to 

form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA3 17, R-2, R-AM, PA12. T19-I4X, VT- 
19 I7-H2, RCRE, RCRIP, GP+E-86, GP+envAmI2, and DAN cell lines as described 
in Miller, Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 

25 reference in its entirety. The vector may transduce the packaging cells through any 
means known in the art Such means include, but are not limited to, electroporation, 
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the use of liposomes, and CaP04 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 

The producer eel! line generates infectious retroviral vector particles which 
5 include polynucleotide encoding polypeptides of the invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo, with 
polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 

10 be manipulated such that it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved without integration of the viral DNA 
into the host cell chromosome, thereby alleviating concerns about insertional 
mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 

15 many years with an excellent safety profile (Schwartzet al., Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonstrated in a number of instances including transfer of alpha-l-antitrypsin and 
CFTR to the lungs of cotton rats (Rosen f eld et al., Science , 252:431-434 (1991); 
Rosenfeld et al.. Cell, 68: 143-155 (1992)). Furthermore, extensive studies to attempt 

20 to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Nati. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 
example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel., 3:499-503 (1993); 
Rosenfeld et al.. Cell . 68:143-155 (1992); Engelhardt et al.. Human Genet. Ther, 

25 4:759-769 (1993); Yang et al., Nature Genet., 7:362-369 (1994); Wilson et a!., 
Nature . 365:691-692 ( 1 993); and U.S. Patent NO: 5,652,224, which are herein 
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incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 ceJIs. These cells contain the EJ region of adenovirus and 
constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
5 varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. 

Preferably, the adenoviruses used in the present invention are replication 
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 

10 infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
, may be deleted in one or more of all or a portion of the following genes: Ela, Elb, 
E3, B4, E2a, or LI through L5. 

in certain other embodiments, the cells are engineered, ex vivo or in vivo, 

15 using an ade no-associated virus (AAV). AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 
Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few viruses that 
may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 

20 limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 
5,436, 146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 
include all the sequences necessary for DNA replication, encapsidation, and host-cell 

25 integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning metliods, such as those found 
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in Sambrook. et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Press (1989). The recombinant AAV vector is tlien traiisfected into packaging cells 
which are infected with a helper virus, using any standard technique, including 
lipofection, electroporation, calcium phospha(e preoipilaiion, etc. Appropriate helper 
5 viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its 

10 genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 
polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO; 5,641,670, issued June 24, 1997; international Publication NO: WO 

15 96/29411, published September 26, 1996; International Publication NO: WO 
94/12650, published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijistra et al., Nature, 342:435-438 (1989). This method 
involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

20 Polynucleotide constructs are made, using standard techniques known In the 

art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 
complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 

25 sequence will be sufficiently near the 5' end of the desired endogenous 
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poiynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PGR. 
P*referably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
5 and 3' ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3' end of the 
amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 

10 The promoter-targeting sequence construct is delivered to the cells, either as 

naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
be delivered by any method, included direct needle injection, intravenous injection, 

15 topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, sitch 
that an endogenous sequence is placed under the control of the promoter. The 

20 promoter then drives the expression of the endogenous sequence. 

- The polynucleotides encoding polypeptides of the present invendon may be 
administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 
factors, VEGF-i, VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 

25 alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
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factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

Preferably, the polynucleotide encoding a polypeptide of the invention 
contains a secretory signal sequence that facilitates secretion of the protein. 
5 Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

10 Any mode of administration of any of the above-described polynucleotides 

constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
needle injection, systemic injection, catheter infusion, biolistic injectors, particle 
accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available 

15 depot materials, osmotic pumps (e.g., Alza minipunips), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein -coated 
plasmid into the portal vein has resulted in gene expression of the foreign gene in the 

20 rat livers. (Kaneda et aL, Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally within the area of arteries refers to injecting 

25 the composition centimeters and preferably, millimeters within arteries. 
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Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 
5 inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
administration comprise liposomes comprising iigands for targeting the vehicle to a 
10 particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example, Stribling et al., Proc. Nati. Acad. 
15 Sci. USA , 189:11277-11281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 
20 polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
biological activity of the substance, the age and weight of the animal, the precise 
25 condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
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polyiiucieotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
determined by the attending physician or veterinarian. Therapeutic compositions of 
the present invention can be administered to any animal, preferably to mammals and 
5 birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

Biological Activities 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
10 invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 

15 

Immune Activity 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of the immune system, by activating or inhibiting the proliferation, 

20 differentiation, or mobilization (chemotaxis) of immune cells. Immune cells develop 
through a process called hematopoiesis, producing myeloid (platelets, red blood cells, 
neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from 
pluripotent stem cells. The etiology of these immune diseases, disorders, and/or 
conditions may be genetic, somatic, such as cancer or some autoimmune diseases, 

25 disorders,and/or conditions, acquired (e.g., by chemotherapy or toxins), or infectious. 
Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the present 
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invention can be used as a marker or detector of a particular immune system disease 
or disorder. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
5 and/or conditions of hematopoietic cells. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
cells, in an effort to treator prevent those diseases, disorders, and/or conditions 
associated with a decrease in certain (or many) types hematopoietic cells. Examples 

10 of immunologic deficiency syndromes include, but are not limited to; blood protein 
diseases, disorders, and/or conditions (e.g. agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 
Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 

15 combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention could also be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic activity (clot formation). For example, by increasing 

20 hemostatic or thrombolytic activity, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 
deficiencies), blood platelet diseases, disorders, and/or conditions (e.g. 
thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 

25 Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 

present invention that can decrease hemostatic or thrombolytic activity could be used 
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to inhibit or dissolve clotting. These molecules could be important in the treatment or 
prevention of heart attacks (infarction), strokes, or scarring. 

A poiynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating, preventing, and/or diagnosing autoimmune 
5 diseases, disorders, and/or conditions. Many autoimmune diseases, disorders^ and/or 
conditions result from inappropriate recognition of self as foreign material by immune 
cells. This inappropriate recognition results in an immune response leading to the 
destruction of the host tissue. Therefore, the administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the .present invention that inhibits an 
10 immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing autoimmune diseases, disorders, 
and/or conditions. 

Examples of autoimmune diseases, disorders, and/or conditions that can be 
treated, prevented, and/or diagnosed or detected by the present invention include, but 

15 are not limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 
Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, 
Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, 
Purpura, Reiter's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, Systemic 

20 Lupus Erythematosus, Autoimmune Pulmonary Inflammation, Guillain-Barre 

Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye 
disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 

allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
25 diagnosed by polynucleotides or polypeptides, or agonists or antagonists of the 
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present invention. Moreover, these molecules can be used to treat anaphylaxis, 
hypersensitivity to an antigenic molecule, or blood group incompatibility. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be used to treat, prevent, and/or diagnose organ rejection or graft- 
5 versus-host disease (GVHD). Organ rejection occurs by host immune cell destruction 
of the transplanted tissue through an immune response. Similarly, an immune 
response is also involved in GVHD, but, in this case, the foreign transplanted immune 
cells destroy the host tissues. The administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention that inhibits an 

10 immune response, particularly the proliferation, differentiation, orchemotaxis of T- 
cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or 
jwlypeptides, or agonists or antagonists of the present invention may also be used to 
modulate inflammation. For example, the polypeptide or polynucleotide or agonists 

15 or antagonist may inhibit the proliferation and differentiation of cells involved in an 
inflammatory response. These molecules can be used to treat, prevent, and/or 
diagnose inflammatory conditions, both chronic and acute conditions, including 
chronic prostatitis, granulomatous prostatitis and malacoplakia, inflammation 
associated with infection (e.g., septic shock, sepsis, or systemic inflammatory 

20 response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis, 
complement-mediated hyperacute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, or resulting from over 
production of cytokines {e.g., TNF or IL-1.) 



25 Hyperproliferative Disorders 
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A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 
including neoplasms. A polynudeotldes or polypeptides, or agonists or antagonists of 
tiie present invention may inhibit the proliferation of the disorder through direct or 
5 indirect interactions. Alternatively, a polynucleotides or polypeptides, or agonists or 
antagonists oF the present invention may proliferate other cells which can inhibit the 
hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing 
antigenic qualities of the hyperproliferative disorder or by proliferating, 

10 differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by either enhancing an existing immune response, or by initiating a new 
immune response. Alternatively, decreasing an immune response may also be a 
method of treating, preventing, and/or diagnosing hyperproliferative diseases. 

15 disorders, and/or conditions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
agonists or antagonists of the present invention include, but arc not limited to 
neoplasms located in the:coion, abdomen, bone, breast, digestive system, liver, 

20 pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 
ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative diseases, disorders, and/or conditions can 
also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 

25 agonists or antagonists of the present invention. Examples of such hyperproliferative 
diseases, disorders, and/or conditions include, but are not limited to: 
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hypergammaglobulinemia, lymplioproiiferative diseases, disorders, and/or conditions, 
paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
Macroglobiilinemia, Gaucher's Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 
5 One preferred embodiment utilizes polynucleotides of the present invention to 

inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating or preventing cell 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 

.1.0 proliferating cell a polynucleotide of the present invention, wherein said 
polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating or 
preventing eel I -proliferative diseases, disorders, and/or conditions in individuals 
comprising administration of one or more active gene copies of the present invention 

15 to an abnormally proliferating cell or cells. In a preferred embodiment, 
polynucleotides of the present invention is a DNA construct comprising a 
recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
construct encoding the poynucleotides of the present invention is inserted into cells to 

20 be treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. 
Nabel, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 
non-proliferating cells, only proliferating cells. Moreover, in a preferred 
embodiment, the polynucleotides of the present invention inserted into proliferating 

25 cells either alone, or in combination with or fused to other polynucleotides, can then 
be modulated via an external stimulus (i.e. magnetic, specific small molecule. 
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chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 
5 external stimulus. 

Polynucleotides of the present invention may be useful in repressing 
expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 

10 destruction of the messenger RNA, the prevention of the post-translational 

modifications of the protein, the destruction of the protein, or the inhibition of the 
normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 

15 the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 
other method described thronghoiit the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 

20 320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al.. Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
In order to specifically deliver or transfect cells which are abnormally proliferating 

25 and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
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the art. Since host DNA replication is required for retroviral DNA to integrate and 
the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
5 abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 

1 0 the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 
disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

15 Any amount of the polynucleotides of the present invention may be 

administered as long as it has a biologically inhibiting effect on the proliferation of 
the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 

20 decreases in the rate of proliferadon or growth of the cells. The biologically 

inhibitory dose may be determined by assessing the effects of the polynucleotides of 
the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

25 The present invention is further directed to antibody-based therapies which 

involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
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mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseasgs^isorders, and/or conditions. Methods for 
producing anti-polypeptides and anti-polyniicleotide antibodies polyclonal and 
monociona[ antibodies arc described in detail elsewhere herein. Such antibodies may 
5 be provided in pharmaceutically acceptable compositions as known in the art or as 
described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 

10 antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 
provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 

15 In particular, the antibodies, fragments and derivatives of the present invention 

are useful for treating, preventing, and/or diagnosing a subject having or developing 
cell proliferative and/or differentiation diseases, disorders, and/or conditions as 
described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

20 The antibodies of this invention may be advantageously utilized in 

combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors, for example, which serve to increase the number or 
activity of effector ceils which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 

25 neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
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therapy of diseases, disorders, and/or conditions related to polynucleotides or 
polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include those 
5 with a dissociation constant or Kd less than 5X lO'^M, lO *"!^, SXiO'^M, 10"^M, 5X 10' 
"M, 10*M,5X10-'M, 10-'M,5X10-"'M. IQ-'V, 5XJ0-"M, 10""M, SXIO'^M, lO'^M, 
5X10-'^M, lO '^M, SXIO-'^M, IQ-'^M, 5X10 ''M, and lO '^M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 

10 combination with other polypeptides directly or indirectly, as described elsewhere 
herein, In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Natl 
Cancer Inst, 90(21): 1648-53 (199&), which is hereby incorporated by reference). 

15 Antibodies directed to polypeptides or polynucleotides of the present invention may 
also result in inhibition of angiogenesis directly, or indirectly (See Witte L, et al,, 
Cancer Metastasis Rev. 17(2):155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 
20 thereof may be useful in inhibiting proliferative cells or tissues through the induction 
of apoptosis. Said polypeptides may act either directly, or indirectly to induce 
apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNf=) receptor- 1, CD95 (Fas/APO-1), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 
25 apoptosis-inducing ligand (TRAIL) receptor- 1 and -2 (See Schulze-Osthoff K, et.al ., 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
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Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in comhinatioii with small molecule drugs 
5 or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(1 -2):447-55 (J998), iVled Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr24;lll-1 12:23-34 (1998), J Mol Med.76(6):402-I2 
(1998), Int J Tissue React;20(l):3-i5 (1998), which are ait hereby incorporated by 
reference). 

10 Polypeptides, including protein fusions to, or fragments thereof, of the present 

invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 
directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 

15 integrins, (See, e.g., CurrTop Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of tlie present invention may be 
achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 

20 containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 

25 and/or covalent interactions. 
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Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
useful in enhancing the imnnunogenicity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated' the immune response to respond to proliferative antigens and 
5 immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokiiies), to said antigens and immunogens. 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the invention 

10 may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
and/or conditions, including peripheral artery disease, such as limb ischemia. 

Cardiovascular diseases, disorders, and/or conditions include cardiovascular 
abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 

15 Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 

triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 
arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 
ievocardia, tetralogy of fallot, transposition of great vessels, double outlet right 
ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 

20 as aortopulmonary septal defect, endocardial cushion defects, Lutembacher's 
Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 
disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 

25 arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 
cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
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hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 
septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardia! effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotoniy syndrome, pulmonary heart disease, 
5 rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular . 
pregnancy complications. Scimitar Syndrome, cardiovascular syphilis, and 
cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibriilation, atrial flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 

10 block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff -Parkinson-White syndrome, sick sinus 
syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 

15 junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aordc valve stenosis, 
hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 

20 insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include alcoholic cardiomyopathy, congestive 
cardiomyopathy, hypertrophic cardiomyopathy, aortic subvaivular stenosis, 
pulmonary subvaivular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 

25 endocardial fibroelastosis, endomyocardial fibrosis, Kearus Syndrome, myocardial 
reperfusion injury, and myocarditis. 
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Myocardial ischemias include coronary disease, such as angina pectoris, 
coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardiav stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
5 angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 

Klippel-Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 
aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopathy, embolisms, thrombosis, 
10 erythromelalgia, hemorrhoids, hepatic veno-occlusive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, pulmonary veno- 
occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion. 
Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
15 vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 
aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
20 carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 
obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
25 arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
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Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
(including transient), subclavian steal syndrome, periventricular leukomalacia, 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 
5 Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 

embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis, 

10 Ischemia includes cerebral ischemia, ischemic colitis, compartment 

syndromes, anterior compartment syndrome, myocardial ischemia, reperfiision 
injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 

15 allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agoniste or antagonists of the invention, 
are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
20 including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
25 art. Polypeptides of the invention may be administered as part of a Therapeutic^ 
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described in more detail below. Methods of delivering polynucleotides of the 
invention are described in more detail herein. 

Anti-Angiogenesis Activity 
5 The naturally occurring balance between endogenous stimulators and 

inhibitors of angiogenesis is one in which inhibitory influences predominate. 
Rastinejad et al., Cell 56:345-355 (19S9). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
healing, organ regeneration, embryonic development, and female reproductive 

10 processes, angiogenesis is stringently regulated and spatially and temporally 

delimited. Under conditions of pathological angiogenesis such as that characterizing 
.solid tumor grovi/th, these regulatory controls fail. Unregulated angiogenesis becomes 
pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 

15 including solid tumor growth and metastases, arthritis, sorne types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et aL, 
Biotech. 9:630-634(1991); Folkman etal, N. Engl J. Med., 55.?: 1757- 1763 (1995); 
Auerbach et aL, J. Microvasc. Res. 29:401-411 (1985); Folkman, Advances in 
Cancer Research, eds. Klein and Weinhouse, Academic Press, New York, pp. 175- 

20 203 (1985); Patz, Am. J. Optfialmol. 94:715-743 (1982); and Folkman et aL. Science 
227:719-725 (1983). In a number of pathological conditions, the process of 
angiogenesis contributes to the disease state. For example, significant data have 
accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Ktagsbrun, Science 235:A42-4A1 (1987). 

25 The present invention provides for treatment of diseases, disorders, and/pr 

conditions associated with neovascularization by administration of the 
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polynucleotides and/or polypeptides of the invention, as well as agonists or 
antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
5 described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et al, Medicine, 2d Ed., J. B. Li ppincott Co., Philadelphia (1985)).Thus, the 
present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in need thereof a therapeutically effective amount of a polynucleotide, 

10 polypeptide, antagonist and/or agonist of the invention. For example, 

polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 
of additional methods in order to therapeutically treat or prevent a cancer or tumor. 
Cancers which may be treated, prevented, and/or diagnosed with polynucleotides, 
polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 

15 including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 
Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; 
advanced malignancies; and blood born tumors such as leukemias. For example, 

20 polynucleotides, polypeptides, antagonists arid/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 
agonists may be utilized to treat suf)erficial forms of bladder cancer by, for example, 

25 ; intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
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catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
5 treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 
conditions include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artlieroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 

10 retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietisand Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 

15 angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier-Webber Syndrome; plaque neovascularization; 
telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound 
granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided 

20 for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
the step of administering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, 
polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 

25 or keloid, in order to prevent the progression of these lesions. This therapy is of 

particular value in the prophylactic treatment of conditions which are known to result 
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in the development of hypertrophic scars and keloids (e.g., burns), and is preferably 
initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
5 diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 
retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
neovascularization which can be treated, prevented, and/or diagnosed with the 

10 polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic 
retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity 
macular degeneration, corneal graft neovascularization, as well as other eye 
inflammatory diseases, ocular tumors and diseases associated with choroidal or iris- 

15 neovascularization. See, e.g., reviews by Wallman et al.. Am. J. Ophthal.. 55:704-710 
(1978) and Gartner et al., Surv. Ophthal. 22:291 -3 12 (1978). 

Thus, within one aspect of the present invention methods are provided for 
treating or preventing neovascular diseases of the eye such as corneal 
neovascularization (including corneal graft neovascularization), comprising the step 

20 of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 
Briefly, the cornea is a tissue which normally lacks blood vessels, in certain 
pathological conditions however, capillaries may extend into the cornea from the 
pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, it 

25 also becomes clouded, resulting in a decline in the patient's visual acuity. Visual lc«s 
may become complete if the cornea completely opacitates. A wide variety of 
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diseases, disorders, and/or conditions can result in corneal neovascularization, 
including for example, corneal infections (e.g., trachoma, herpes simplex keratitis, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any cause), 
5 toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

Within particularly preferred embodiments of the invention, may be prepared 
for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 

10 eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 
prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embotliments, the anti- 

15 angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylacticaliy in 
corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 

20 complications. 

Within other embodiments, the compounds described above may be injected 
directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 

25 front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
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cornea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization. 
In this situation the nnateriai could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undcsired potential limbic blood supply. Such 
5 methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 

10 treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 
antagonist and/or agonist to the eye, such that the formation of blood vessels is 
inhibited. In one embodiment, the compound may be administered topically to the 
eye in order to treat or prevent early forms of neovascular glaucoma. Within other 

15 embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 
placed in any location such that the compound is continuously released into the 
aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 

.20 administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 
vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor or the 

25 vitreous, in order to increase the local concentration of the polynucleotide, 

polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
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be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating or preventing retroiental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypcplidc, antagonist 
5 and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 
compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 

Additionally, diseases, disorders, and/or conditions which can be treated, 
prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
10 agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 

angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
hemophilic joints, hypertrophic scars, nonunion fractures, Osler-Weber syndrome, 
pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
15 treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not lijiiited to, solid tumors, blood born 
tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for 
example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
20 diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retroiental fibroplasia, rubeosis, retinoblastoma, and 
uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 
hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
25 arteriovenous malformations, ischemic limb angiogenesis. Osier- Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
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fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathotogic consequence 
such as cat scratch di sease (Rochele minalia Cjuintosa), ulcers (Helicobacter pylori), 
5 Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound 
sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
10 agonists may also be used in controlling menstruation or administered as either a 
peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 

Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
15 granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 

20 surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 
tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 

25 compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
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invention a surgical mesh taden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

5 Within further aspects of the present invention, methods are provided for 

treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, the anti-angiogenic 

10 compound is administered directly to the tumor excision site (e.g., applied by 

swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into itnown surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 

15 after hepatic resections for malignancy, and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, 
agonists and/or agonists may be administered to the resection margin of a wide 
variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 

20 be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 

25 Factor, retinoic acid and derivatives thereof, paclitaxel. Suramin, Tissue Inhibitor of 
Metalloproteinase- J, tissue Inhibitor of Metal loproteinase-2. Plasminogen Activator 



wo 00/61626 



PCT/USOO/09066 



255 

Inhibitor- 1 , Plasminogen Activator lnhibitor-2, and various forms of the lighter "d 
group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybflentttn, tungsten, titanium, niobium, and tantalum species. Such transition 
5 metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include meta vanadate and orthovanadate complexes such a.s, for example, ammonium 
10 metavanadate, sodium meta vanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetyl acetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 
0X0 complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
15 oxide complexes. Suitable tungstate complexes include ammonium tungstate, 

calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VF) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybclenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
20 hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 

hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
molybdenyl acetytacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
25 sugars. 
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A wide variety of other anti-angiogenic factors may also be utilized witliin the 
context of the present invention. Representative examples include platelet factor 4; 
protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 
(Miirata et al., Cancer Res. 5 1 :22-26, 1991); Sulphated Polysaccharide Pepttdoglycan 
5 Complex (SP- PG) (the function of this compound may be enhanced by the presence 
of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 
3,4-dehydroproline, Thiaproline, aipha,alpha-dipyridyl, aminopropionitrile fumarate; 
4-propyt-5-(4-pyridinyi)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 

10 Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavioff et al., J. Bio. Chem. 

267: 17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
1992); Cyclodextrin Tetradecasuifate; Eponemycin; Camptothecin; Fumagillin 
(Ingber et a!.. Nature 348:555-557, 1 990); Gold Sodium Thiomalate ("GST"; 
Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticoMagenase-serum; 

15 alpha2-antipla.smin (Holmes et ai., J. Biol. Chem. 262(4): 1659-1664, 1987); 

Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4-. 
chloroanthronilic acid disodium or "CCA"; Takeuchi et al.. Agents Actions 36:3 12- 
316, 1992); Thalidomide; Angostatic steroid; AGiVI-1470; carboxynaminolmidazole; 
and metalioproteinase inhibitors sucli as BB94. 

20 

Diseases at the Cellular Level 

Diseases associated with increased ceil survival or the inhibition of apoptosis 
that could be treated, prevented, and/or diagnosed by the polynucleotides or 
polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
25 follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 

tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer. 
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melanoma, retinobiastoma, glioblastoma, iiing cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune diseases, 
5 disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary ciirhosis, Behcet's disease, Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 

10 graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 

15 agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblastic, promyeiocytic, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 

20 leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's 
macroglobulinemia, heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 

25 lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
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cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
5 carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 

cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma, 

10 Diseases associated with increased apoptosis that could be treated, prevented, 

and/or diagnosed by the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, include AIDS; neurodegenerative diseases, disorders, 
and/or conditions (such as Alzheimer's disease, Parkinson's disease. Amyotrophic 
lateral sclerosis. Retinitis pigmentosa. Cerebellar degeneration and brain tumor or 

15 prior associated disease); autoimmune diseases, disorders, and/or conditions (such ais, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, 
Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
immune-related glomerulonephritis and rheumatoid arthritis) myelodysplastic 
syndromes (such as aplastic anemia), graft v, host disease, ischemic injury (such as 

20 that caused by myocardial infarction, stroke and reperfusion injury), liver injury (e.g., 
hepatitis related liver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) 
and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 
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Wound Healing and Epithelial Cell Proliferation 

In accordance with yet a fiirtlier aspect of the present invention, there is 
provided a process tor utilizing the polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, for iherapeniic purposes, for example, to stimulate 
5 epithelial celt proliferation and basal keratinocytes for the purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the inventioiri, 
may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 

10 tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 

ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, burns resulting from heat 
exposure or chemicals, and other abnormal wound healing conditions such as uremia, 
malnutrition, vitamin deficiencies and complications associted with systemic 
treatment with steroids, radiation therapy and antineoplastic drugs and 

15 antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to increase the adherence of skin grafts to a wound bed and 

20 to stimulate re-epithelializadon from the wound bed. The following are a non- 
exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 
of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair- 
Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 

25 epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 

homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Oilier- 
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Thiersch graft, oinenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, can be used to promote skin strength and to improve the 
appearance or aged skin. 
5 It is believed that the polynucleotides or polypeptides, and/or agonists or 

antagonists of tlie invention, will also produce changes in hepatocyte proliferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 
and large intestine. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could promote proliferation of epithelial cells such as 

10 sebocytes, hair follicles, hepatocytes, type II pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, may promote proliferation of endothelial cells, 
keratinocytes, and basal keratinocytes. 

15 The polynucleotides or polypeptides, and/or agonists or antagonists of the 

invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treabnents or viral infections. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may have a 
cytoprotective effect on the small intestine mucosa. The polynucleotides or 

20 polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could further be used in full regeneration of skin in full and partial 
25 thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
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polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 
underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
5 agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 

10 intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
surface to aid more rapid healing and to prevent progression of inflammatory bowel 
disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, is expected to have a significant effect on the production 

15 of mucus throughout the gastrointestinal tract and could be used to protect the 

intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 
could be used to treat diseases associate with the under expression of the 
polynucleotides of the invention. 

20 Moreover, the polynucleotides or polypeptides, and/or agonists or antagoni sts of 

the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides, 
and/or agonists or antagonists of the invention, which could stimulate proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 

25 prevent or treat acute or chronic lung damage. For example, emphysema, which 
results in the progressive loss of aveoti, and inhalation injuries, i.e., resulting from 
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smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
5 invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 
displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
10 invention, could stimulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

15 . In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 

of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types 1 and II diabetes, where some islet cell function 
remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintain the islet function so as to alleviate, delay or 

20 prevent permanent manifestation of the disease. Also, the polynucleotides or 

polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 

25 Neurological Diseases 
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Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnosed witli the compositions of the invention (e.g., 
polypeptides, polynucleotides, and/or agonists or antagonists), include, but are not 
limited to, nervous system injuries, and diseases, disorders, and/or conditions which 
5 result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 
according to the invention, include but are not limited to, the following lesions of 
either the central (including spinal cord, brain) or peripheral nervous systems: (1) 

10 ischemic lesions, in which a lack of oxygen in a portion of the nei"vous system results 
in neuronal injury or deadi, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 
injury or associated with surgery, for example, lesions which sever a portion of the 
nervous system, or compression injuries; (3) malignant lesions, in which a portion of 

15 the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 
system tissue; (4) infectious lesions, in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 
with infection by human immunodeficiency virus, herpes zoster, or herpes simplex 

20 virus or with Lyme disease, tuberculosis, syphilis; (5) degenerative lesions, in which 
a portion of the nervous system is destroyed or injured as a result of a degenerative 
process including but not limited to degeneration associated with Parkinson's disease, 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 
lesions associated with nutritional diseases, disorders, and/or conditions, in which a 

25 portion of the nervous system is destroyed or injured by a nutritional disorder or 
disorder of metabolism including but not limited to, vitamin B12 deficiency, folic 
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acid deficiency, Wernicke disease, tobacco-alcoh'ol amblyopia, IVlarcliiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 
degeneration; (7) neuroiogical lesions associated with systemic diseases including, 
but not limited to, diabetes {diabetic neuropathy, Bell's palsy), systemic lupus 
5 erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyeliiiating 
disease including, but not limited to, multiple sclerosis, human immunodeficiency 
virus-associated myelopathy, transverse myelopathy or various etiologies, progressive 

10 multifocal leukoencephalopathy, and central pontine myelinolysis. 

In a preferred embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 
of cerebral hypoxia. According to this embodiment, the compositions of the 
invention are used to treat, prevent, and/or diagnose neural cell injury associated with 

15 cerebral hypoxia. In one aspect of this embodiment, the polypeptides, 

polynucleotides, or agonists or antagonists of the invention are used to treat, prevent, 
and/or diagnose neural cell injury associated with cerebral ischemia. In another 
aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 

20 injury associated with cerebral infarction. In another aspect of this embodiment, the 
polypeptides, polynucleotides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose or prevent neural cell injury associated with a stroke. 
In a further aspect of this embodiment, the polypeptides, polynucleotides, or agonists 
or antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 

25 injury associated with a heart attack. 
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The compositions of the invention which are useful for treating or preventing 
a nervous system disorder may be selected by testing for biological activity in 
promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 
5 be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo', (3) increased production of a 
neuron-associated molecule in culture or in vivo, e.g., choline acetyltransferase or 
acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 
neuron dysfunction in vivo. Such effects may be measured by any method known in 

10 the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 
such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 
10:3507-3515 (1990)); increased sprouting of neurons may be detected by methods 
known in the art, such as, for example, the methods set forth in Pfestronk et al. (Exp. 

15 Neurol. 70:65-82 ( 1980)) or Brown et al. (Ann. Rev. Neurosci. 4: 17^42 (1981)); 

increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding. Northern blot assay, etc., using techniques known 
in the art and depending on the molecule to be measured; and motor neuron 
dysfunction may be measured by assessing the physical manifestation of motor 

20 neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific embodiments, motor neuron diseases, disorders, and/or conditions 
that may be treated, prevented, and/or diagnosed according to the invention include, 
but are not limited to, diseases, disorders, and/or conditions such as infarction, 
25 infection, exposure to toxin, trauma, surgical damage, degenerative disease or 

malignancy that may affect motor neurons as well as other components of the nervous 
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system, eis well as diseases, disorders, and/or conditions that selectively affect neurons 
such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 
spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
5 Lx)nde syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
. 10 invention can be used to treat, prevent, and/or diagnose infectious agents. For 

example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may betreated, prevented, 
and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immime response. Alternatively, 
15 polypeptide or polynucleotide and/or agonist or antagonist of the present invention 
may also directly inhibit the infectious agent, without necessarily eliciting an immune 
response. 

Viruses are one example of an infectious agent that can cause disease or 
symptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 

20 polypeptide and/or agonist or antagonist of the present invention. Examples of 
viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus, 
Adenoviridae, Arenaviridae, Arterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, 
Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 

25 (Hepatitis), Herpesviridae (such as. Cytomegalovirus, Herpes Simplex, Herpes 
Zoster), Mononegavinis (e.g., Paramyxoviridae, Morbi Hi virus, Rhabdoviridae), 



wo 00/61626 



PCT/USOO/09066 



267 

Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or 
Vaccinia), Reoviridae (e.g., Rotavirus), Retroviridae (HTLV-1, HTLV-11, Lentiviriis), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
5 variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 
encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 
opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, 

10 hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, 
leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 
invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 

15 antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis. 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention 
are used to treat patients nonresponsive to one or more other commercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 

20 agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to, 
25 include, but not limited to, the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g., Corynebacterium, 
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Mycobacterium, Norcardia), Cryptococciis neoformans, Aspergillosis, Bacillaceae 
(e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
{e.g., Borrelia burgdorferi). Brucellosis, Candidiasis, Campylobacter, 
Coccidioidomycosis, Cryptococcosis, Derrnalocycoses, E. coli (e.g.. Enterotoxigenic 
5 E. coli and Enterohemorrhagic E. coii), Enterobacteriaceae (Klebsiella, Salmonella 
(e.g., Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 
Mycobacterium leprae. Vibrio cholerae, Netsseriaceae (e.g., Acinetobacter, 
Gonorrhea, Menigococcal), Meisseria meningitidis, Pasteurellacea Infections (e.g., 

10 Actinobacillus, Heamophilus (e.g,, Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp.. 
Staphylococcal, Meningiococcal, Pneumococcal and Streptococcal (e.g., 
Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
families can cause the following diseases or symptoms, including, but not limited to: 

15 bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiter's Disease, respiratory tract infections, such as 
Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 
Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumonia, Gonorrhea, 

20 meningitis (e.g., mengitis types A and B), Chlamydia, Syphilis, Diphtheria, Leprosy, 
Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 
cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 
Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 

25 to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 

embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
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are used to treat, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 

meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated, 
prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
5 antagonist of the present invention include, but not limited to, the follovi^ing families 
or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., 
Plasmodium virax, Plasmodium falciparium, Plasmodium malariae and Plasmodium 

10 ovale). These parasites can cause a variety of diseases or symptoms, including, but 
not limited to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., 
dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., AIDS 
related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be usedtotreat, prevent, 

15 and/or diagnose any of these symptoms or diseases. In specific embodiments, 

polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose malaria. 

Preferably, treatment or prevention using a polypeptide or polynucleotide 
and/or agonist or antagonist of the present invention could either be by administering 

20 an effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 
returning the engineered cells to the patient (ex vivo therapy). Moreover, the 
polypeptide or polynucleotide of the present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 



Regeneration 
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A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention can be used to differentiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
5 trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, 

osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, repetfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 

10 or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 

15 increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
could also be used propliylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 

20 regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve ceils. Diseases that could be treated, prevented, 

25 and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
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conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
5 Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndrome), could all be treated, prevented, and/or diagnosed using the 
polynifcieotide or polypeptide and/or agonist or antagonist of the present invention. 

Chemotaxis 

10 A polynucleotide or polypeptide and/or agonist or antagonist of the present 

invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, 
epithelial and/or endothelial cells) to a particular site in the body, such as 
inflammation, infection, or site of hyperproliferation. The mobilized cells can then 

15 fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic 
molecules can then be used to treat, prevent, and/or diagnose inflammation, infection, 
hyperproiiferative diseases, disorders, and/or conditions, or any immune system 

20 disorder by increasing the number of cells targeted to a particular location in the body. 
For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
wounds and other trauma to tissues by attracting immune cells to the injured location, 
Chemotactic molecules of the present invention can also attract fibroblasts, vk'hich can 
be used to treat, prevent, and/or diagnose wounds. 

25 It is also contemplated that a polynucleotide or polypeptide and/or agonist or 

antagonist of the present invention may inhibit chemotactic activity. These molecules 
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could also be used totreat, prevent, and/or diagnose diseases, disorders, and/or 
conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention could be used as an inhibitor of chemotaxis. 

5 

Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
10 (antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural iigand of the 
polypeptide, e.g., a fragment of the Iigand, or a natural substrate, a Iigand, a structural 

15 or functional mimetic. (See, Coligan et al., Current Protocols in Immunology 

l(2):Chapler 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

20 Preferably, the screening for these molecules involves producing appropriate 

cells which express the polypeptide, either as a secreted protein or on the cell 
membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. colt. 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 

25 containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 
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The assay may simply test binding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 
5 .Alternatively, the assay can be carried out using cell-free preparations, 

polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
JO standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

15 Additionally, the receptor to which a polypeptide of the invention binds can be 

identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coiigan, eta!., Current Protocols in Immun., 1(2), 
Chapter 5, (1991)). For example, expression cloning is employed wherein 
polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 

20 example, NIH3T3 cells which are known to contain multiple receptors for the FGF 
family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other ceils that are not responsive to the 
polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 

25 can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 
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Following fixation and incubation, the slides are subjected to auto- 
radiographic analysis. Positive pools are identified and siib-poois are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 
5 As an alternative approach for receptor identification, the labeled polypeptides 

can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 

10 microseqiiencing. The amino acid sequence obtained from microsequencing would 
be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 

15 employed to modulate the activities of polypeptides of the invention thereby 

effectively generating agonists and antagonists of polypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793, 5,81 1 ,238, 5,830,72 ! , 5,834,252, and 
5,837,458, and Patten, P. A., et ai., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama,S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. O., et al., J. Mol. 

20 Biol. 287:265-76 ( 1999); and Lorenzo, M. M. and Blasco, R, Biotechniques 

24(2);308-l3 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 

25 sequence of the invention molecule by homologous, or site-specific, recombination. 
In another embodiment, polynucleotides and corresponding polypeptides of the 
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invention may be alterred by being subjected to random mutagenesis by error-prone 
PCR, random nucleotide insertion or other methods prior to recombination, in 

another embodiment, one or more components, motifs, sections, parts, domains, | 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
5 more components, motifs, sections, parts, domains, fragments, etc. of one or more 
heterologous molecules. In preferred embodiments, the heterologous molecules are 

family members. In further preferred embodiments, the heterologous molecule is a •■ 

growth factor such as, for example, platelet-derived growth factor (PDGF), 

insulin-like growth factor (IGF-1), transforming growth factor (TGF)-alpha, epidermal 
10 growth factor (EOF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 

protein (BfVlP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 

decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 

nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, and gliai- 

derived neurotrophic factor (GDNF), 
.1.5 Other preferred fragments are biologically active fragments of the i 

polypeptides of the invention. Biologically active fragments are those exhibiting 

activity similar, but not necessarily identical, to an activity of the polypeptide. The 

biologicat activity of the fragments may include an improved desired activity, or a 

decreased undesirable activity, 
20 Additionally, this invention provides a metiiod of screening compounds to 

identify those which modulate the action of the polypeptide of the present invention. 

An example of such an assay comprises combining a mammalian fibroblast cell, a the 

polypeptide of the present invention, the compound to be screened and 3 [HI 

thymidine under cell culture conditions where the fibroblast cell would normally 
25 proliferate. A control assay may be performed in the absence of the compound to be 

i 

screened and compared to the amount of fibroblast proliferation in the presence of the i 

i 
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.compound to determine if the compound stimulates proliferation by determining the 
uptake of 3| HJ thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3IH| thymidine. Both agonist and antagonist compounds may be identified by this 
5 procedure. 

In another method, a mammalian cell or membrane preparation expressing a 
receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 

10 Alternatively, the response of a known second messenger system following 

interaction of a compound to be screened and the receptor is measured and the ability 
of the compoimd to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 

15 ion channels or phosphoinositide hydrolysis. 

Ai! of these above assays can be used as diagnostic or prognostic markers. 
The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting the polypeptide/molecule. Moreover, the assays 

20 can discover agents which may inhibit or enhance the production of the polypeptides 
of the invention from suitably manipulated cells or tissues. Therefore, the invention 
includes a method of identifying compounds which bind to the polypeptides of the 
invention comprising the steps of: (a) incubating a candidate binding compound with 
the polypeptide; and (b) determining if binding has occurred. Moreover, the 

25 invention includes a method of identifying agonists/antagonists comprising the steps 
of; (a) incubating a candidate compound with the polypeptide, (b) assaying a 
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biological activity , and (b) determining if a biological activity of the polypeptide has 
been aitered. 

Also, one could identify moieciiles bind a polypeptide of the invention 
experimentaliy by using the beta-pleated sheet regions contained in the polypeptide 
5 sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 

10 any combination or all of contained in the polypeptide sequences of the invention. 

Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 
pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 

15 alternatively consist of, any combination or all of the beta pleated sheet regions in one 
of the polypeptide sequences of the invention. 

Targeted Delivery 

in another embodiment, the invention provides a method of delivering 
20 compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell bound form of a polypeptide of the invention. 

As discus.sed herein, polypeptides or antibodies of the invention may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
25 embodiment, the invention provides a method for the specific delivery of 

compositions of the invention to cells by administering polypeptides of the invention 
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(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted ceil. In another example, the invention provides a method for 
delivering ;) single stranded nucleic acid (e.g., antisen.se or ribo/ymes) or double 
5 stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted ceil. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g., polyjjeptides of the invention or antibodies of the invention) in 

10 association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioiisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 
that under defined conditions cause the cell's death, Toxins that may be used 

15 according to the methods of the invention include, but are not limited to, radioisotopes 
known in the art, compounds such as, for example, antibodies (or complement fixing 
containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 

20 antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 
non-toxic compound that is converted by an enzyme, normally present in the cell, into 
a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 

25 mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 
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Further contemplated is the use of the polypeptides of the present invention, or 
the polyniicieolides encoding these polypeptides, to screen for moiecLiles which 
5 modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 

10 using the polypeptides of the present invention, or binding fragments thereof, in any 
of a variety of drug screening techniques. The polypeptide or fragment employed in 
such~a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
or prokaryotic host cells which are stably transformed with recombinant nucleic acids 

1 5 expressing the polypeptide or fragment. Drugs are screened against.such transformed 
ceils in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present invention provides methods of screening for drugs or any 
20 other agents which affect activities mediated by the polypeptides of the present 

invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by method.s welt known 
in the art. In such a competitive binding assay, the agents to screen are typically 
25 labeled. Following incubation, free agent is separated from that present in bound 



wo 00/61626 



PCT/USOO/09066 



280 

form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 
5 invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 

10 washed, Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
dnig screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 

15 in which neutralizing antibodies capable of binding polypeptides of the present 

invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

20 

Antigense And Ribozym^ (Antagonists) 

In specific embodiments, antagonists according to the present invention are 
nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
25 clone. In one embodiment, antisense sequence is generated internally by the 

organism, in another embodiment, the antisense sequence is separately administered 
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(see, for example, O'Connor, Neurochem., 56:560 (1991). Oligodeoxyniicleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL(1988). 
Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
5 example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL(1988). Triple helix 
formation is discussed in, for instance, Lee et ai.. Nucleic Acids Research, 6:3073 
(1979); Cooney et al.. Science, 241:456 (1988); and Dervan et a!.. Science, 251:1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 

10 DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oiigoribonucleotide. 

15 A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 
oligonucleotides for a given antisense RNA is produced as follows: A sequence 
complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a HindlH site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90°C for one minute and then annealed in 2X ligation buffer (20mlVI TRIS 

20 HCl pH 7.5, lOmM MgCI2, lOMM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention niay be med to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 

25 is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
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RNA oligonucleotide hybridizes to the mRNA in vivo and blocks transiatioii of the 
mRNA molecule into receptor polypeptide. 

In one embodimenf, the antisense nucleic acid of the invention is produced 
tntracellularly by transcription from an exogenous sequence. For exantiple, a vector or 
5 a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomal or become chromosornally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 

10 in the art. Vectors can be plasmid, viral, or others known in the art, used for 

replication and expression in vertebrate cells. Expression of the sequence encoding a 
polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the SV40 early 

15 promoter region (Bernoist and Chambon, Nature, 29:304-3 10 (1981), the promoter 
contained in the 3' long terminal repeat of Rous sarcoma virus (Yaniamoto et a!., 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinster et al.. Nature, 296:39-42 (1982)), etc. 

20 The antisense nucleic acids of the invention comprise a sequence 

complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 

25 forming a stable duplex; in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
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may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 
invention it may contain and still form a stable duplex (or triplex as the case may be). 
5 One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
the 5' untranslated sequence up to and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 

10 to the 3' untranslated sequences of mRNAs have been shown to be effective at 
inhibiting translation of mRNAs as well. See generally, Wagner, R., Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 

15 Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of the AUG start codon, Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance with the invention. Whether designed to hybridize to the 
5' -, 3 ' - or coding region of mRNA, antisense nucleic acids should be at least six 

20 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucieotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 

25 stranded, The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization. 
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etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl, Acad. Sci. U.S.A. 86:6553-6556 
(1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-6.S2 (1987); PCT Publication 
5 NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134. published April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et a!., BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549(1988)). To this end, 
the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 

10 hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to, 5-fluorouracil, 
5-bromouracil, 5-chlorouraciI, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 

15 5-(carboxyhydroxylmethyl) uracil, 5 carboxymethylaminomethyl-2-thiouridine, 
5-carboxymethylaminomethyluracii, dihydrouracil, beta-D-gaiactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 
2,2-dimethytguaninc, 2- methy [adenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, 5 methylaminomethyluracil, 

20 5-methoxyaminomethyl-2-thiouracil, beta-D-mannosyiqueosine, 

5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyiadenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thioiiracil, 2-thiouracii, 4-thionracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 

25 5-methyl-2-thiouracil, 3-(3~amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. 
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The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

in yet another embodiment, the antisense oligonucleotide comprises at least 
5 one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiamidate, a methyl phosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
10 oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 

hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
nm parallel to each other (Gautieret al., Nuci. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2~0-methylribonucleotfde (Inoue et al., Nucl. Acids Res., 
15:613 1-6 148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEES Lett. 
15 215:327-330(1987)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
20 (Nucl. Acids Res., 16:3209 (1988)), methyl phosphonate oligonucleotides can be 
prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 
25 region are most preferred. 
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Potential antagonists according to the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCP International Publication WO 90/t 1364, published 
October 4, 1990; Sarver et al. Science, 247; 1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
5 corresponding to the polynucleotides of the invention, the use of hammerhead 

ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 
sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3' . The construction and production of hammerhead ribozymes is well 

10 known in the art and is described more fully in Haseloff and Gerlach, Nature, 

334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so that the cleavage recognition site is located near the 5' 
end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 

15 increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polyniicieotides of the invention in vivo, 

20 DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 
ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol III or pol II promoter, so that transfected cells will produce sufficient quantities of 

25 the ribozyme to destroy endogenous messages and inhibit translation. Since 
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ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
5 cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascuiar 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
10 cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 

tissue during wound healing. 
15 The antagonist/agonist may also be employed to treat, prevent, and/or 

diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing 

diseases.disorders, and/or conditions, including but not limited to the diseases, 

disorders, and/or conditions listed throughout this application, associated with 
20 overexpression of a polynucleotide of the present invention by administering to a 

patient (a) an antisense molecule directed to the polynucleotide of the present 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 

invention. 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
25 invention. 
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Other Activities 

The polypeptide of tlie present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues due to various disease conditions such as 
5 thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating wounds due to injuries, 
burns, post-operative tissue repair, and ulcers since they are mitogenic to various cells 
10 of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occurs 
in certain neuronal disorders or neuro-degenerative conditions such as Alzheimer's 
15 disease, Parkinson's disease, and AIDS-related complex. The polypeptide of the 

invention may have the ability to stimulate chondrocyte growth, therefore, they may 
be employed to enhance bone and periodontal regeneration and aid in tissue 
transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
20 skin aging due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
25 marrow cells when used in combination with other cytokines. 
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The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 

5 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
10 present invention may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skin, percentage of adipose tissue, 
pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
polynucleotides and/or agonist or antagonists of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
15 utilization, and storage of energy. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may be used to change a mammal's mental state or physical state by 
influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
20 capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 
levels, appetite, libido, memory, stress, or other cognitive qualities. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
25 minerals, cefaclors or other nutritional components. 
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Other Preferred Embodiments 

Other preferred embodiments of the claimed invention tnciude an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
5 sequence of SEQ ID NO:X wherein X is any integer as defined in Table I. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
10 Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3' 
15 Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table i. 

Similarly preferred is a nucleic acid molecule wherein said sequence of 
contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
20 nucleotide at about the position of the 3' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X- 
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Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 
5 nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of . 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table I. 

10 A further preferred embodiment is an isolated nucleic acid molecule 

comprising a nucleotide sequence which is at least 95% identical to the complete 

nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 

stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
J5 acid molecule which hybridizes does not hybridize under stringent hybridization 

conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 

A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which. 

comprises a human cDNA clone identified by a cDNA Clone Identifier in Table I , 
20 which DNA molecule is contained in the material deposited with the American Type 

Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 

cDNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least 50 contiguous 
25 nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
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Clone Identifier in Table 1 , whicii DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is inclndeil in ihe ndcleotide sequence of the 
5 complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at. least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
.10 comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 

.1.5 nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of iat least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 

20 wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 

25 determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 
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Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
5 step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
10 or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
15 a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
I. 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
20 nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
25 protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 
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comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 ; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDN A 
5 Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1 . 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 

10 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 

15 panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1; and a nucleotide sequence 
encoded by a human cDNA clone identified by acDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 

20 clone in Table I. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table I . 
25 Also preferred is a polypeptide, wherein said sequence of contiguous amino 

acids is included in the amino acid sequence of SEQ ID NO:Y in the range of 
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positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO: Y in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
5 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO:Y. 
10 Further preferred is an isolated polypeptide comprising an amino acid 

sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
15 acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table J and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a secreted portion of the secreted 
20 protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with tlie ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
25 amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
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clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contigiiouii amino acids in 
5 the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table I and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of the protein 
10 encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table I. 

Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 

15 sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 

20 1. 

Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
25 defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
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in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; wliich method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 
and determining whether the sequence of said polypeptide molecule in said sample is 
5 at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 

10 comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in 
Table J ; and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table I and contained in the deposit 

15 with the ATCC Deposit Number shown for said cDNA clone in Table i. 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 

20 biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any, comprising ait amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of; an amino acid sequence of SEQ ID NO:Y wherein Y is 
any integer as defined in Table I ; and a complete amino acid sequence of a secreted 

25 protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
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Tabic 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
5 molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 

10 associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 

15 contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table I. 

20 In any of these methods, the step of detecting said polypeptide molecules 

includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 

25 least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 
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wherein Y is any integer as defined in Table 1 ; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1. 
5 Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 

sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 

10 acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with die 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

Further preferred is a method of making a recombinant vector comprising 

15 inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant hast cell comprising introducing the vector into a host ceil, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 

20 culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 

25 SEQ ID NO:Y beginning with the residue at the position of the First Amino Acid of 
the Secreted Portion of SEQ ID NO:Y wherein Y is an integer set forth in Table 1 and 
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said position of the First Amino Acid of the Secreted Portion of SEQ ID NO:Y is 
defijied in Table I; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for s;nd cDNA 
5 clone in Table i. The isolated polypeptide produced by this method is also preferred. 
Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which niethod comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 

10 increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 

15 goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 

embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 

In specific embodiments of the invention, for each "Contig ID" listed in the 
fourth column of Table 2, preferably excluded are one or more polynucleotides 

20 comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 2 and described by the general formula of a-b, whereas a and b 
are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 2. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 

25 referred to in the fifth column of Table 2. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general formula, it is just a 
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representative example. A!i references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 2 



Gene No. 


cDNA Clone 
ID 


NT 
SEQ 

ID 
NO: 

X 


Coiitig ID 


Public Accession Numbers 


8 


HUVEG53 


IS 


797556 


N46208, AA158418, AA252S84 


10 


HMSCR69 


20 


843059 


T6035 ! , T73598, T73636, R08509, R40958, 
R83511, N3S060, N45075, N74069, W20372, 
W35 ] 25, AM 3 1 1 34, AAl 81257, AA 1 87060, 
AA2 13566, AA255803, AA2566%, AA4709I3, 
AA508201, AA51459I, AA71464S, AA761394, 
AA8067 1 0, AA8 1 5 164. AA825824, A A8729 1 5, 
AA0922I5, AA436378, AA48131 1, AA676549, 
AA705607, AA775829, AA776208, AA77S328. 
AI0336n, D25783, AA700902 


11 


HSQBL20 


21 


780518 


T50 1 i 0, T65742, T658 16, T87599, R47767, 
R73 1 36, HO 1 303. HO 1 349, H389 1 0, R82928, 
H82342,,H99480, N29957, N46061, N70437, 
N79459, N92392, N93028, W0207b, W07828, 
W20087, W2I380, W24709, W32336, W33089, 
W33090, W38661, W39583, W44729, W44934, 
W530 1 0, W57720, W5772 1 , N9 1 482, A A03 ! 62 1 , 
AA031702, AA047576, AAO'17586, AA055616, 
AA055S75, AA069346, AA0693K1, AA079116, 
AA079 1 99, A AOS 1 357, AA08 11 40, A A 1 5 1 093, 
AAl 558 15, AAl 56224, AAl 65277, AAl 76751, 
A A 1 797 1 6, AAl 86607, AAl 86956 




HSRFDI 8 






AA179387, AA182483, AAIS2647, AA1S2760, 
AA65S222, AA76I963, AA8I4882, AA93494), 
AA938230, AA716418, AAS 13632, All 23037 


15 


HOQBG21 


25 


822863 


N75806, N95050, W19540 


16 


HTPCGIO 


26 


746488 


H27072, N9260I, W3I722, W31927, W38767, 
W94479, W94724, AA010374. AA010469, 
AAOI160O,AAOn667,AA0I3091,AA0I3092, 
AA026104, AA029605, AA149822, AA152068, 
AA235775 


20 


HSQEG47 


30 


771527 


T40891 , T80 1 DO, R38779, R5 1639, R5 1 7 1 9, 
H12761,H12804,H195]9,H19606, R84618, 
RS5372, H49671, H50254, H50275, H96636, 
H99377, N7321 1, W86922, W87812. W87g85, 
AA057203 


21 


HSQES57 


31 


831222 


T92294, R08352, R72233, H39589, H400I9, 
H72381, H72502, W69800, W69930, AA046058. 
AA046 1 84, AA25 1 504. A A26 1 868 


22 


HSHAX04 


32 


812178 


T57534, T68206, H45086, H45163. H45164, 
N79482, W87609, W87900, AA031495, 
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AA031586. AA0338I0, AA037753, AA039244, 
AA043857, AA058904, AA151920, AA224434, 
AA224497 


23 


HSHBF76 


33 


715838 


T49357, R68010, R6801 1, N45126, W70056, 
AA026661 AA026709 AA143I4I AAI43381 
AA1S645o!aA427668' 


26 


HODAV25 


36 


787471 


R35687, R69668, R69720, R78866, R8971 1, 
N468I4, N70520, W95200 


27 


H0DBF9I 


37 


633731 


R38619 


30 


HODDJ25 


40 


824592 


R32238, R43945, R45241, U02226, H06088, 
R94366, H62252, H62341, H98822, N22923, 
N23547, N3I310, W72727, AA004981, AA010430, 
AA010516, AA465007, AA426293 


34 


HOACG07 


44 


792928 


T85297, T9S407, T99954, R00301, H3S495, 
AA036978, AA036979, AA058761 


37 


HPMCZIR 


47 


753435 


T52090, T86951, T87034. T84523, R20S8L 
R240S2, R24664, R25166, R27803, R27895, 
R279i6, R30865,R309!1,R60980, R6I647, 
R62851, H02976, H05974,H30605, H44741, 
W32621, W58710, AA031343, AAt31922, 
AA131923,AA147751 


42 


HWTAW58 






T59893 T59984 T63770 T63806 T90944 
T85830,'r53834,'h26754,' H26853i H38460^ 
H38505, R92802, H64859, H65457, N55247. 
N6391 1, W02788, W20437, W30928, W32688, 
W57888, AA035195, AA035196, AA192930, 
AA420972 


43 


HWTBL86 


53 


791720 


T50567, Rl 7990, Rl 8249, R20418, R43537, 
R43537, R76972, H26543, H78901, H90632, 
N35443, N64780. N76192 


46 


HTXDC38 


56 


801935 


N791 1 5, W44963, W653 1 7, AA42583 1 , 
AA428347 
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Having generally described the invention, the same wili be more readily 
understood by reference to the following exannples, which are provided by way of 
illustration and are not intended as limiting. 



Example 1 : Isolation of a Sele cted cDNA Clone From the Deposited Sample 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
JO Table .1 identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table 1 as being 
15 isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library 

Plasmid 

Lambda Zap 



20 



Corre-sponding Deposited 



Uni Zap XR 
Zap Express 
lafmid BA 
pSportl 

pCMVSport2.0 
pCMVSport 3.0 
pCR®2.1 



pBluescript (pBS) 
pBluescript (pBS) 
pBK 

plafmid BA 
pSportl 

pCMVSport 2.0 
pCMVSport 3.0 
pCR®2.1 
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Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 
XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos, 
5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al.. Nucleic Acids Res. 
• 16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 
5 .17:9494 (1989)) and pBK (Alting-Mees, M. A. et al„ Strategies 5:58-61 (1992)) are 
commercially available from Stralagene Cloning Systems, Inc., 1 101 1 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coti strain 
XL-i Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 

JO and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for Sacl and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "+" or "-" rej'er to 
the orientation of the fl origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DN A and in the 

15 other, antisense. 

Vectors pSportl , pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coll strain 
DHIOB, also available from Life Technologies. (See, for instance, Gruber, C. E., et 

20 al.. Focus 15:59 (1993).) Vector lafmid BA (Bento Soares, Coluinbia University, 

NY) contains an ampicillin resistance gene and can be transformed into E. coii strain 
XL- 1 Blue. Vector pCR*2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DHIOB, available from Life Technologies. (See, for 

25 instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9; (1991).) Preferably, a polynucleotide of the present invention 
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does not comprise the phage vector sequences identified for the particular clone in 
Table 1 , as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
5 plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1 . Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA cione; but such a deposit sample 
1 0 may include plasmids for more or less than 50 cDNA clones, up to about 500 cDN A 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1. First, a piasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
.1.5 ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with ^^P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E.g., Maniatis et ai., Molecular 

20 Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY {1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL- 1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 

25 agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
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bacterial colony screening (e.g., Sambrook et al., Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages .1.93 to 
L104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
5 SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
tlie 3' NT of the clone defined in Table 1) are synthesized and used to amplify the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 
chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 

10 L5-5 mM MgClj, 0.01% (w/v) gelatin, 20 uM each of dATP, dCTP, dCTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PGR 
(denaturation at 94 degree C for 1 min; annealing at 55 degree G for 1 min; elongation 
at 72 degree C for I min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 

15 the DNA band with expected molecular weight is excised and purified. The PGR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 

20 include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5' and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired fult-length transcript. (Fromont-Racine et 
al.. Nucleic Acids Res, 21(7): 1683-1684 (1993).) 

25 Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 

population of RNA presumably containing full-length gene RNA transcripts. A 
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primer set containing a primer specific to the ligated RNA oligonucleotide and a. 
primer specific to a known sequence of the gene of interest is used to PGR amplify 
the 5' portion of the desired full-length gene. This annplified product may then be 
sequenced and used to generate the full length gene. 
5 This above method starts with total RNA isolated fronn the desired source, 

although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA iigase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 

10 to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA Iigase. 

This modified RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 

15 used as a template for PGR amplification of the desired 5' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 
that the 5' end sequence belongs to the desired gene. 

20 Example 2: Isolation of Genomic Cl ones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems, Inc.) is screened by PGR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example I. (See also, Sambrook.) 

25 Example 3: Tissue Distribution of Polypeptide 
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Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For exannple, a cDNA probe produced by the method 
described in Example 1 is labeled with P'- using the rediprime™ DNA labeling 
5 system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPlN-100™ column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number FT 1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 
expression. 

10 Multiple Tissue Northern (MTN) blots containing various human tissues (H) 

or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using ExpressHyb™ hybridization solution (Clontech) according to 
manufacturer's protocol number Fri]90-L Following hybridization and washing, the 
blots are mounted and exposed to film at -70 degree C overnight, and the films 

1 5 developed according to standard procedures. 

Example 4: Chromosomal Mapping of the PoTynuelentiriRs 

An oligonucleotide primer set is designed according to the sequence at the 5' 
end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 

20 primer set is then used in a polymerase chain reaction under the following set of 

conditions : 30 seconds,95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C, 
This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 
Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
hybrid panel containing individual chromosomes or chromosome fragments (Bios, 

25 Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 



Example 5: Bacterial Expression of a Polypeptide 
5 A polynucleotide encoding a polypeptide of the present invention is amplified 

using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 

10 into the expression vector. For example, BamHI and Xbal correspond to the 

restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (AmpO. a 
bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/0), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 

15 sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
iV115/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 

20 expresses the lacf repressor and also confers kanamycin resistance (KanO- 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 

25 culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1:100 to L250. The 
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cells are grown to an optical density 600 (O.D.^) of between 0.4 and 0.6. IPTG 
(Isopropyl-B D-thiogalacto pyranoside) is then added to a final concentration of 1 
mM. IPTG induces by inactivating the lad repressor, clearing the P/0 leading to 
increased gene expression. 
5 Cells are grown for an extra 3 to 4 hours. Cells are tlien harvested by 

centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HCI by stirring for 3-4 hours at 4 degree C. The cell debris 
is removed by centrifugation, and the supernatant containing the polypeptide is loaded 
onto a nickel-nitrito-tri-acetic acid ("Ni-NTA") affinity resin column (available from 

10 QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 
8, the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 

15 washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 IVI guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCi. 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 

20 NTA column. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, 
containing protease inhibitors. The renaturation should be performed over a period of 
1 .5 hours or more. After renaturation the proteins are eluted by the addition of 250 
mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 

25 mM sodium acetate pH 6 buffer phis 200 mM NaCI. The purified protein is stored at 
4 degree C or f rozcji at -80 degree C. 
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In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
operativeiy linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
5 J) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
replication, 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgarno sequence, and 6) the lactose operon repressor gene (laclq). The 
origin of replication (oriC) is derived from pUC19 (LTl, Gaithersbiirg, MD). The 
promoter sequence and operator sequences are made synthetically. 

10 DNA can be inserted into the pHEa by restricting the vector with Ndel and 

Xbal, BamHl, Xhol, or Asp7i8, running the restricted product on a gei, and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PGR protocol described in Example i, using PGR 
primers having restriction sites for Ndel (5' primer) and Xbal, BamHl, Xhol, or 

15 Asp718 (3' primer). The PGR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

20 Example 6: Purincatio n of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the Form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

Upon completion of the production phase of the E. coli fermentation, the cell 
25 culture is cooled to 4-10 degree C and the cells harvested by continuous 

centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
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of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of ceil paste, by weight, is suspended in a buffer solution 
containing 100 mM Tris, 50 miM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 
5 The cells are then lysed by passing the solution through a microfluidizer 

(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaC! solution to a final concentration of 0.5 M NaCI, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCI, 100 mM Tris, 50 mM EDTA, pH 7.4. 

10 The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 

hydrochloride (GuHCI) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 
C overnight to allow further GuHCI extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, 

15 the GuHCI solubilized protein is refolded by quickly mixing the GuHCI extract with 
20 volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCI, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 

20 filtration unit equipped with 0.16 urn membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems), The column is washed with 40 mM sodium acetate, pH 6.0 and elated 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCI in the same buffer, in a 

25 stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 
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Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sannple is theEi loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CMl-20, Perseptive Biosystems) exchange resins. The columns are 
5 equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 niM NaCl. The CM-20 column is then eiuted using 
a 10 column volume linear gradient ranging from 0.2 M NaCi, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 
collected under constant monitoring of the effluent. Fractions containing the 

10 polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 
protein is loaded. The purified protein can also be tested for endotoxin/LPS 

15 contamination, and typically the LPS content is less than O.i ng/ml according to LAL 
assays. 

Example 7: Cloning and Expression of a Polypeptide in a Baculovinis 
Expression System 

20 In this example, the plasmid shuttle vector pA2 is used to insert a 

polynucleotide into a baculovinis to express a polypeptide. This expression vector 
contains the strong polyhedrin promoter of the Auto^rapha californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHl, Xba 1 and Asp718. The polyadenylation site of the simian virus 40 ("SV40") 

25 is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-gaiactosidase gene from E. coli under control of a weak 
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Drosophila promoter In the same orientation, foilowed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 
5 iVlany other baculovirus vectors can be used in place of the vector above, such 

as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and the like, including a signal peptide and an in-frarne AUG as 
required. Such vectors are described, for instance, in Luckow et ai.. Virology 170:31- 
.10 39(1989). 

Specifically, the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PCR protocol described in Example 1. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
15 not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Ceil 
Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

20 The amplified fragment is isolated from a 1% agarose gel using a 

commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

- The plasmid is digi^sted with the corresponding restriction enzymes and 
25 optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
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procedures known in the art. The DNA is then isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. E. coli HBIOI or other suitable E. coli hosts such as XL- 1 Blue 
5 (Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

10 Five ug of a plasmid containing the polynucleotide is co-transfected with { ,0 

ug of a commercially available linearizpd baculovirus DNA ("BacuioGold™ 
baculovirus DNA", Pharmingen, San Diego, CA), using the iipofection method 
described by Feigner et al., Proc Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 

15 microtiter plate containing 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 171J ) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 

20 then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 

25 Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
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a "plaque assay" of this type can also be found in the user's guide for insect cell 
culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, bJiie stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
5 resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 

10 medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
the recombinant baculovirus containing the polynucleotide at a multiplicity of 
infection ("MOi") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 11 medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 

15 uCi of ^■''S-methionine and 5 uCi ^*S-cysteine (available from Amersham) are added. 
The cells are further incubated for 16 hours and then are harvested by centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 

20 purified protein may be used to determine the amino terminal sequence of the 
produced protein. 

Exa^ffpl^ 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
25 mediates the initiation of transcription of mRNA, a protein coding sequence, and 
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signals required for the termination of transcription and polyadenylatioii of tlie 
transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
5 terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 
promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
10 pRSVcat (ATCC 37 1 52), pSV2dhfr (ATCC 37 146), pBC12Ml (ATCC 67109), 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NiH3T3 and CI27 celts, Cos 1, 
Cos 7 and CVl , quail QCl-3 ceils, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

15 Alternatively, the polypeptide can be expressed in stable cell lines containing 

the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows tlie identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 

20 encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See, e.g., Alt, F.W.,etal., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 

25 is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 

(1991); Bebbington et al., Bio/Technology 10: 169-175 (1992). Using these markers. 
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the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome, Chinese hamster ovary (CHO) and NSO cells are often used for the 
production of proteins. 
5 Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 

expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cuileii et 
ai.. Molecular and Cellular Biology, 438-447 (March, J985)) plus a fragment of the 
CMV-enhancer (Boshart et al., Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 

10 with the restriction enzyme cleavage sites BamHl, Xbal and Asp718, facilitate the 
cloning of the gene of interest. The vectors also contain the 3' intron, the 
polyadenylation and temiination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 

15 restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol oudined in Example I. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 

20 Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1 % agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 

25 agarose gel. 
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The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
are then ligated with T4 DNA ligase. £. coli HBlOl or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 
5 pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from TnS encoding an 

10 enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 
cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/rni of metothrexate plus I 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 

15 6-well pclri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest 
concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM, 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 

20 concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other 
25 proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 
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domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et al.. Nature 33 1 : 84-86 (1988).) Similarly, fusion to 
lgG-1, lgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
5 specific subcellular localization, while covalent heterodimer or homodirners can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
protein. All of the types effusion proteins described above can be made by 

10 modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PGR amplified, 
using primers that span the 5' and 3' ends of the sequence described below. The.se 
primers also should have convenient restriction enzyme sites that will facilitate 

J5 cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHF cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
BamHI, linearizing the. vector, and a polynucleotide of the present invention, isolated 

20 by the PCR protocol described in Example J, is ligated into this BamHI site. Note 
that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
25 occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 
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Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCXXACCGTGC 
CCA G C A CCTG A ATTCG AGG GTGC ACCGTCAGTCTTCCTCTTCCCCCCA A A A 
5 CCCAAGGACACCCrCATGATCrCCCGGACTCCTGAGGTCACATGCGTGGT 
GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTrCAACTGGTACGTGG 
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCrCACCGTCCTGCACCAGGACT 
GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 

10 ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 
GTCAGCCTGACCTGCCrGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
CCCGTGCTGGACrCCGACGGCrCCTTCTTCCrCTACAGCAAGCTCACCGTG 

15 GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ED NO:l) 

Example 10: Production of an Antibody from a Polypeptide 
20 The antibodies of the present invention can be prepared by a variety of 

methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. !n a preferred 
method, a preparation of the secreted protein is prepared and purified to render it 
25 substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specjfic activity. 



wo 00/61626 



PCT/USOO/09066 



322 

In the most preferred method, the antibodies of the present invention are 
monoclonai antibodies (or protein binding fragments thereof)- Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kbhier et ai., Nnture 
256:495 (1975); Kohteret a!., Eur. J. Immunol. 6:511 (1976); Kohler etal., Eur. J. 
5 Immunol, 6:292 (1976); Hammerling et al,, in: Monoclonal Antibodies and T-Cell 
Hybridoraas, Elsevier, N.Y., pp. 563-68J (1981),) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 

10 modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees C), and supplemented with about 10 g/1 of nonessential amino acids, 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 

15 present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma ceils are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 

20 secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anLi-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 

25 this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells. 
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and the liybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti -idiotypic antibodies to the protein- 
specific anf ibody and can be used to immunize an animal to induce formation of 
5 furdier protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
herein. Such fragments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
10 fragments), Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 

15 using genetic constructs derived from hybridoma cells producing the monoclonal 

antibodies described above. Methods for producing chimeric antibodies are known in 
the art. (See, for review, Morrison, Science 229; 1202 (1985); Oi et al., 
BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et 
ai., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 

20 et al., WO 8702671 ; Boulianne et al.. Nature 312:643 (1984); Neuberger et al., Nature 
314:268(1985).) 



Exalnp^^ U; PrpdwtiOft Qf Secreted Protein Fpr High-Throyghput Screening 



wo 00/61626 



PCT/USOO/09066 



Tlie following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 
5 (Img/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-5 16F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well {24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note; a 12-channel pipetter may be used with tips on every other channel). 
Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Pliosphate Buffered 

10 Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10^ cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium) (with 4.5 G/L glucose and L-giutamine 
(12-604F Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/ Ix 

15 Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/%-well plate. 
With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 

20 described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a muiti channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each welt. Pipette up and down gently to mix. Incubate at RT 15-45 
minutes. After about 20 minutes, use a muiti-channel pipetter to add 150ul Optimem 
1 to each well. As a control, one plate of vector DNA lacking an insert should be 

25 transfected with each set of transfections. 
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Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24-wel! plates 
of cells, and then person B rinses e;ich well with .5-lml PBS, Person A then aspirates 
5 off PBS rinse, and person B, using al2-channel pipetter with tips on every other 

channel, adds the 200ul of DNA/Lipofectamine/Optimem 1 complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 
C for 6 hours. 

While cells are incubating, prepare appropriate media, either I%BSA in 

10 DMEMwith Ix penstrep, or CHO-5 media (1 16.6 mg/LofCaC12(anhyd); 0.00130 
mg/L CuS04-5H20; 0.050 mg/L of Fe(N03)3-9H20; 0.417 mg/L of FeSO,-7H20; 
3 1 1 .80 mg/L of Kcl; 28.64 mg/L of MgCI^; 48.84 mg/L of MgS04; 6995.50 mg/L of 
NaCI; 2400,0 mg/L of NaHCOa; 62.50 mg/L of NaH2PO4-H20; 71.02 mg/L of 
Na2HP04; .4320 mg/L of ZnSO4-7H,0; ,002 mg/L of Arachidonic Acid ; 1.022 mg/L 

15 of Cholesterol; .070 mg/L of DL-alpha-Tocopherol-Acetate; 0.0520 mg/L of Linoleic 
Acid; 0-OiO mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 455 1 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 

20 of L-Asparagine-HjO; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 

2HCL-H2O; 3 1 .29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/mf of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H2O; 106.97 mg/ml of L-Isoleucine; 1 1 1 .45 mg/ml of L-Leucine; 1 63.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L- Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 

25 mg/ml of L-Proline; 26,25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H20; 99.65 mg/ml of L- 
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Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 11.78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 1 5.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0,03 ! mg/L of Pyridoxine HCL; 0.3 19 
mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
5 0.680 mg/L of Vitamin B,j; 25 mM of HEPES Buffer; 2.39 mg/L of Na 

Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.08 1 mg/L of Sodium Ritrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20lM of 
Ethanolamine; 0. 122 mg/L of Ferric Citrate; 4L70 mg/L of Methyl-B-Cyciodextrin 
complexed with Linoleic Acid; 33.33 mg/L of iVlethyl-B-Cyciodextrin complexed 

10 with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 

witli2aim giutamineand Ix peiistrep. (BSA (81-068-3 Bayer) lOOgm dissolved in IL 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in !5m! polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end 

15 of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1%BS A for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one I mi 
deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 

20 from each well can then be used in the assays described in Examples 1 3-20. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 

25 invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 
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Example CpRStrHCtjon of GAS Re porter Congtrwt 

One signal transduction pathway involved in the differentiation and 
proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
5 Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors 
called Signal Transducers and Activators of Transcription, or "STATs." There are six 
iO members of the STATs family. Stall and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class 1, cells after treatment with 
IL-12. StatS was originally called mammary growth factor, but has been found at 
higher concentrations in other cells including myeloid cells. It can be activated in 
15 tissue culture ceils by many cytokines. 

The S TATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
20 generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below, (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995)-) A cytokine receptor family, capable of activating Jaks, is divided into two 
groups; (a) Class I includes receptors for lL-2, IL-3, lL-4, IL-6, IL-7, lL-9, IL-11, IL- 
25 12, lL-i5, Epo, PRL, GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) 
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Class 2 includes IFN-a, IFN-g, and 1L~10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID N0:2)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 
5 activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
10 are known to activate the Jaks-STATs pathway, (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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CSF-I ? + + , GAS(notlRFl) 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 1.3-14, a PGR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRFl promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
aJ., Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 1 8bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5':GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID NO;3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind 111 site: 5':GCGGCAAGCTTrTTGCAAAGCCTAGGC:3' 
(SEQ ID NO:4) 

15 PGR amplification is performed using the SV40 promoter template present in 

the B -gal: pro meter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol/Hind 111 and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 

sequence: 

20 5 ':CICGAGATTTCCCCGAAATCTAGATTTCCCGGAAATGATTTCCCCG AAA 
TGATTTCGGGGAAATATCTGCCATCrCAATrAGTCAGCAAGGATAGTGCCG 
CCCGTAACTGCGCCCATCCCGCCCCTAACTCCGCCCAGTTGCGCCCATTCT 
CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTACTGAGGAGGCTTTTTTGGAGCGCT 

25 AGGCrTTTGCAAA AAGCrT :3' (SEQ ID NO:5) 
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With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 
5 molecules that can be used instead of SEAP include chloramphenicol 

acetyltransferase (CAT), luciferase, alkaline phosphatase, B-gaiactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 
10 Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 

promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
.15 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
20 as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter. molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
25 in these Examples. For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
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2/NFAT, or NF-KB/GAS). Simiiarly, other ceil lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-celi), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 



5 Example 13: High-Throughput Screening Assay for T-cell Activity. 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether siipernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cei!s. T-cell activity is assessed using the 
GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 

10 activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although iVlolt-3 cells (ATCC Accession No. CRL-1552) and iVIolt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Th 1 helper cells. In order to generate 

15 stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRiE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 

20 concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
25 RPiVH -I- 10% serum with f %Pen-Strep. Combine 2.5 mis of OPTl-MEM (Life 
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Technologies) with 10 iig of plasmid DNA in a T25 flask. Add 2.5 m! OPTl-MEM 
containing 50 iil of DMRIE-C and incubate at room temperature for 15-45 mins, 

During the incubation period, count cell concentration, spin down the required 
number of cells ( 10^ per transfection), and resuspend in OPTl-MEM to a final 
5 concentration of 10^ cells/ml. Then add 1ml of 1 >i l(f cells in OPTl-MEM to T25 
flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMl 
+ 15% serum. 

The Jifrkat:GAS-SEAP stable reporter lines arc maintained in RPMl + 10% 
serum, 1 mg/ml Genticin, and J% Pen-Strep. These cells are treated with 
10 supernatants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 11. 

On the day of treatment with the snpernatant, the cells should be washed and 
resuspended in fresh RPM! + 10% senim to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
15 screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 
20 After all the plates have been seeded, 50 ul of the supernatants are transferred 

directly from the 96 well plate containing the supernatants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added to wells H9, HID, and HU to serve as additional positive controls for the 
assay. 

25 The 96 well dishes containing Jurkat cells treated with supernatants are placed 

in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
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samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
5 as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate J urkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
1 0 stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughput Screening Assay Wgptifyjng Myglpid Activity 

The following protocol is used to assess myeloid activity by determining 
whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 

15 Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 

Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in tliis assay is 
U937, a pre-monocyte cell line, although TF-I, HL60, or KGl can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 

20 produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2xl0e7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMl 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

25 Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 

0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCI, 5 mM 
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KCl, 375 uM Na2HP04.7H20. I mM MgCl2, and 675 uM CaCb- Incubate at 37 
degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 
5 The GAS-SEAP/U937 stable cells are obtained by growing the ceils in 400 

ug/mi G41 8. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml 041 8 for couple of passages. 

These cells are tested by harvesting IxlO cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
10 growth medium, with a final density of 5x 10^ cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or 1x10' cells/well). 

Add 50 u! of the supernatant prepared by the protocol described in Example 
11. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
15 induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 17. 

Example 15: High-Throughput Screening Assay Identifying Neuronal Activity. 
When cells undergo differentiation and proliferation, a group of genes are 
20 activated through many different signal transduction pathways. One of these genes, 
EGRl (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGRl is responsible for such induction. Using the 
EGRl promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
25 cell lines. PCi2 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
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phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGRl gene expression is activated during this treatment. Thus, by stably 
transfecting PC12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PCt2 cells can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al.. Oncogene 
6:867-87 1 (J 991)) can be PGR amplified from human genomic DNA using the 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO:6) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCrC-3' (SEQ ID NO:7) 
Using the GAS:SEAP/Neo vector produced in Example 12, EGRl amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes XhoI/HindllJ, removing the GAS/SV40 stuffer. Restrict the 
EGR 1 amplified product with these same enzymes. Ligate the vector and the EGRl 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-] J5) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMM640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 
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Transfect the EGR/SEAP/Neo construct into PC 1 2 using the Lipofectamine 
protocol described in Example 1 1. EGR-SEAP/PC 12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml 041 8 
5 for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the celly once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-164Q 
containing 1% horse serum and 0.5% PBS with antibiotics) overnight. 
10 The next morning, remove the medium and wash the cells with PBS. Scrape 

off the cells from the plate, suspend the ceils well in 2 m! low serum medium. Count 
the cell number and add more low serum medium to reach final cell density as 5x10^ 
cefls/ml. 

Add 200 ui of the cell suspension to each well of 96-well plate (equivalent to 
15 lxl05 cells/well). Add 50 ul supernatant produced by Example 1 1, 37^0 for 48 to 72 
hr. As a positive control, a growth factor known to activate PC12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty -fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

20 

Example 16: High-Throughput Screenitii! Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines lL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
25 and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
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apoptosis (NF- KB appears to shield cells from apoptosis), B andT-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stinfiulated conditions, NF- KB is retained in the cytoplasm with 1-KB 
(Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
5 causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include lL-2, 11^6, GM-CSF, ICAM-1 and 
class i MHC 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-KB promoter element are used to screen the supernatants 
10 produced in Example 11. Activators or inhibitors of NF-KB would be useful in 
treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 
arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
15 strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO:8), 18 bp of sequence 
complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

S'lGCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGAC 
20 TTTCCATCCrGCCATCTCAATTAG:3' (SEQIDN0:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind HI site: 

5':GCGGCAAGCrTTTTGCAAAGCXrrAGGC:3' (SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
25 the pB-ga I: promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
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Sequencing with the T7 and T3 primers confirms the insert contains the foilowing 
sequence: 

5 ' : CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCCATCTGCCATCTCAATTA 
5 GTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTC 
TCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGA6GCCGCCTCGGCCTCTGAGCTATT 
CCA6AAGTAGTGAGGAGGCTTTTTTG6AGGCCTAGGCTTTTGCAAAAAGCTT : 3 ' ( SEQ ID 
NO: 10) 

10 Next, replace the SV40 minimal promoter element present in the pSEAP2- 

promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
Hindlll, However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 

J 5 cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particuiarly, 
the NF-KB/SV40/SEAP cassette was inserted into pGFP- 1 (Clontech), replacing the 
GFPgene, after restricting pGFP-1 with Sail and NoU. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 

20 created and maintained according to the protocol described in Example 13. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, HIO, and Hll, with a 5-10 fold activation typically observed. 



25 



Example 17: Assay for $EAP Activity 

As a reporter molecule for the assays described in Examples 13-16, SEAP 
activity is assayed using the Tropix Rhospho-light Kit (Cat. BP-400) according to the 
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following general procedure. The Tropix Phospho-iight Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 
diliilion buffer into Optiplates containing 35 ill of a supernatant. Seal the plates with 
5 a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 
temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
10 table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H12 as blank, and print 
15 the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 


#of plates 


Rxn buffer diluent (ml) 


CSPD (ml) 


10 


60 


3 


11 


65 


3.25 


12 


70 


3.5 


13 


75 


3.75 


14 


80 


4 


15 


85 


4.25 


16 


90 


4.5 


17 


95 


4.75 


18 


100 


5 


19 


105 


5.25 


20 


110 


5.5 


21 


115 


5.75 


22 


120 


6 


23 


125 


6.25 


24 


130 


6.5 
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25 135 6.75 

26 140 7 

27 145 7.25 

28 150 7.5 

29 [55 7.75 

30 160 8 

31 165 8.25 

32 170 8.5 

33 175 8.75 

34 180 9 

35 185 9.25 

36 190 9.5 

37 195 9.75 

38 200 10 

39 205 10.25 

40 210 10.5 

41 215 10.75 
42* 220 11 

43 225 1 1.25 

44 230 J 1.5 

45 235 11.75 

46 240 12 

47 245 12.25 

48 250 12.5 

49 255 12,75 
_50 260 13 



Example ]S: High-Throughput Screening Assay Identifying Changes in Small 
Molecule Concentration and Membrane Permeability 

Binding of a Itgand to a receptor is known to alter intracellular levels of small 
5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 
10 detectable by a fluorescent probe. 
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The following assay uses Fluorometric Imaging Plate Reader ("FLiPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecuie detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
5 no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-weil piate with clear bottom. The plate i.s incubated in a CO^ incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 
10 A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 

load the cells with fluo-4 , 50 ul of 12 itg/ml nuo-4 is added to each well. The plate 
is incubated at 37 degrees C in a CO^ incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Ceils are 
15 re-suspended to 2-5x10*^ cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to 1x10* cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
20 then washed once in Denley Cell Wash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

25 To measure the fluorescence of intracellular calcium, the FLIPR is set for the 

following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
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second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission al 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 
Ca**"*" concentration. 

5 

Example 19: High-Throughput Screening Assay Identifying Tyrosine Kinase 
Activity 

The Protein Tyrosine Kinases (FTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 

10 Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 

factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

.15 Activation of RFfK by ligands involves ligand-mediated receptor 

dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, ick, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 

20 members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interieukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 

25 following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 
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Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
J00% ethanoi, rinsed with water and dried overnight. Some plates are coated for 2 hr 
5 with iOO m) of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
potylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford.MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growtli on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
10 cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford.MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

15 To prepare extract.';, A43 1 cells are seeded onto the nylon membranes of 

Loprodyne plates (20,000/200ml/weli) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 1 1, the medium was removed and 100 ml of extraction buffer ((20 mM 

20 HEPES pH 7.5, 0.15 M NaCl, 1% Triton X- 100, 0.1% SOS, 2 mM Na3V04. 2 niM 
Na4P207 and a cocktail of protease inhibitors (# 1 836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 

25 bottoms of each well using house vacuum. Extracts are collected in a 96-well 

catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
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ice. To obtain extracts clarified by ceiUrif Ligation, the content of each well, after 
detergent soiubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity, AlthoLigh many 
5 methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 

10 PSKl (corresponding to amino acids 6-20 of the eel! division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 

15 ATP/50mlVI N4gCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride. 
pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, I OOmM MgCl2, 5 mM MnCl2, 
0.5 mg/ml BSA), then 5ui of Sodium Vanadate(imM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

20 The tyrosine kinase assay reaction is then terminated by adding 10 uJ of 

i20mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 

25 biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
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Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add JOOul of peroxidaKc substrate solution (Boehringer Mannheim) and 
5 incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using EUSA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

10 Example 20: High-Throughput Screening Assay Identifying Phosphorylation 
A<;tivity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 

15 used. For example, as described below one particular assay can detect tyrosine 

phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 

20 substituting these molecules for Erk- 1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-weli ELISA 
plate with 0. 1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies ( lOOng/well) against 

25 Erk-land Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 
this step can easily be modified by substituting a monoclonal antibody detecting any 
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of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 

4 degrees C until use. 

A43I cells are seeded at 20,000/well in a 96-wel! Loprodyne filterplate and 

cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
5 medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 

obtained in Example 1 i for 5-20 minutes. The cells are then solubiiized and extracts 

filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 

a positive control, a commercial preparation of MAP kinase ( I Ong/well) is used in 
10 place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 

antibody (1 ug/ml) which specifically recognizes the phosphoryiated epitope of the 

Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 

procedures. The bound polyclonal antibody is then quantitated by successive 

incubations with Europium-streptavidin and Europium fluorescence enhancing 
15 reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 

fluorescent signal over background indicates a phosphorylation. 

Example 21: Method of Determining Alterations in a Gene Corresponding to a 
Polynucleotide 

20 RNA isolated from entire families or individual patients presenting with a 

phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA samples using protocols known in the art. (See, Sambrook.) The cDNA 
is then used as a template for PCR, employing primers surrounding regions of interest 
in SEQ ID NO:X. Suggested PCR conditions consist of 35 cycles at 95 degrees C for 

25 30 seconds; 60- 1 20 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et al.. Science 252:706 (1991). 
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PCR products are then sequenced using primers labeled at their 5' end with T4 
polynijcteotide kinase, employing SequiTherm Polymerase, (Epicentre 
Technologies), The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
5 suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al., 
Nucleic Acids Research, 19:1 156 (1991) and sequenced with T7 polymerase (United 
States Biochemical). Affected individuals are identified by mutations not present in 

10 unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 
triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 

15 al., Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 

carried out using a vast excess of human cot- 1 DNA for specific hybridization to the 
corresponding genomic locus. 

Chromosomes are counterstalned with 4,6-diamino-2-phenylidole and 
propidium iodide, producing a combination of C- and R-bands. Aligned images for 

20 precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson et 
al.. Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 

25 Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
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translocations. These alterations are used as a diagnostic marker for an associated 
disease. 



Example 22: Mctliod of Detecting Abnqrpial Lcvelg pf a Polypeptide i^ ^ 
5 Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 

and if an increased or decreased level of the polypeptide is detected, this polypeptide 
is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
10 peirticular needs. 

For example, antibody -sandwich ELISAs are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microttter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
either monoclonal or polyclonal and are produced by the method described in 
15 Example 10. The wells are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used 
to validate results. The plates are then washed three times with deionized or distilled 
20 water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
unbounded conjugate. 
25 Add 75 ul of 4-methyiumbelliferyI phosphate (MUP) or p-nitrophenyl 

phosphate (NPP) substrate solution to each well and incubate 1 hour at room 



wo 00/61626 



PCT/US00yO9O66 



temperature. Measure the reaction by a microliter plate reader. Prepare a standard 
curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
5 curve. 

Example 23: Formuiation 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 

10 disorders disclosed herein) by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 
invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharmaceutically acceptable carrier type 
(e.g., a sterile carrier). 

] 5 The Therapeutic will be formulated and dosed in a fashion consistent with 

good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus 

20 determined by such considerations. 

As a general proposition, the total pharmaceutically effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 

25 mg/kg/day, and most preferably for humans between about 0.01 and 1 mg/kg/day for 
the hormone. If given continuously, the Therapeutic is typically administered at a 
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dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 
5 to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenteralty, 
intracisteinally, intravaginatly, intraperitoiieally, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucaliy, or as an oral or nasal spray. 
"Pharmaceuticaliy acceptable carrier" refers to a non-toxic solid, semisolid or liquid 

10 filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 

15 release systems. Suitable examples of sustained-release Therapeutics are 
administered orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoiieally, topically (as by powders, ointments, gels, drops or transdermal 
patch), bucaliy, or as an oral or nasal spray. "Pharmaceuticaliy acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 

20 formulation auxiliary of any type. The term "parenteral" as used herein refers to 
modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrasternal, subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics include suitable 

25 polymeric materials (such as, for example, semi -permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
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(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,481), copoiyiTiers of L-glutamic acid and gamma-ethyf-L-giiitamate (Sidman et al., 
5 Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacryiate) (Langer et al., 
J. Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et al.. Id.) or poly-D- (-)-3 hydroxybutyric 
acid (EP 133,988). 

Sustained-release Therapeutics also include liposoraally entrapped 

10 Therapeutics of the invention {see generally, Langer, Science 249:1527-1533 (1990); 
Treat et al,, in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218,121; Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 

15 et al., Proc. Nad. Acad. Sct.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
88,046; EP 143,949: EP 142,641; Japanese Pat. Appl. 83-118008; U.S. Pat. Nos. 
4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the liposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 

20 optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are 
delivered by way of a pump {see Langer, supra; Sefton, CRC Crit Ref. Biomed. Eng. 
14:20! (1987); Buchwald et al.. Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574 (1989)). 

25 Other controlled release systems are discussed in the review by Langer 

(Science 249: 1527-1533 (1990)). 
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For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutically 
acceptable carrier, i.e., one that is non-toxic to recipienls at the dosages and 
5 concentrations employed and is compatible with other ingredients of the formulation. 
For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic 
uniformly and intimately with liquid carriers or finely divided solid carriers or both. 

10 Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examples of such carrier vehicles include water, saline, Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 
oleate are also useful herein, as well as liposomes. 

15 The carrier suitably contains minor amounts of additives such as substances 

that enhance isotonicity and chemical stability. Such materials are non-toxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 
antioxidants such as ascorbic acid; low molecular weight (less than about ten 

20 residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or iiiitnunoglobulins; hydrophilrc polymers such as 
polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharidcs, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 

25 alcohols such as mannitot or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, (raloxamers, or PEG. 
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The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0. 1 mg/nni to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the fornnation of polypcplitie salts. 
5 Any pharmaceutical used for therapeutic administration can be sterile. 

Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

JO Therapeutics ordinarily will be stored in unit or multi-dose containers, for 

example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitution. As an example of a lyophilized formulation, iO-mi 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 

15 reconstituting the lyophilized Therapeutic using bacteriostatic Water-for- Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 

20 biological products, which notice reflects approval by the agency of manufacture, use 
or sale for human administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 

25 Therapeutics of the invention include, but are not limited to, alum, alum plus 

deoxycholate (ImmunoAg), MTP-PE(Biocine Corp.), QS2I (Genentech, Inc.), BCG, 
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and MPL. In a specific embodiment, Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21 . Further adjuvants that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
5 Monophosphoryl lipid immunomodulator, AdjuVax iOOa, QS-21, QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, Haemophilus influenzae B, 

10 whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 

15 mixture, and also procedures in which the combined agents are administered 

separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 
The Therapeutics of the invention may be administered atone or in 

20 combination with other therapeutic agents. Therapeutic agents that may be 

administered in combination with the Therapeutics of the invention, include but not 
limited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 

25 concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
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administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 
further includes the separate administration of one of the compounds or agents given 
5 first, foiiowed by the second. 

In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-aipha, 

J 0 also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL, FasL, CD27L, CD30L, CD40L, 4-IBBL, DcR3, OX40L, TNF-gamma 
(international Publication No. WO 96/14328), AIM-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 

15 (International Publication No. WO 98/18921 , OX40, and nerve growth factor (NGF), 
and soluble forms of Fas, CD30, CD27, CD40 and 4-lBB, TR2 (International 
Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), 
DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 

20 (International Publication No. WO 98/41629), TRANK, TR9 (International 

Publication No. WO 98/56892),TRI0 (International Publication No. WO 98/54202), 
3I2C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
CD154, CD70, and CD153. 

In certain embodiments. Therapeutics of the invention are administered in 

25 combination with anti retroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. 



wo 00/61626 



PCT/USOO/09066 



358 

Nucleoside reverse transcriptase inhibitors that may be administered in combination 
with the Therapeutics of tlie invention, include, but are not limited to, RETROVIR^" 
(zidovudine/AZT), VIDEX'" (didanosine/ddl), HIVID™ (zalcitabine/ddQ, ZERIT™ 
(stavudine/d4T), EPIVIR"" {lamivudine/3TC), and COMBIVIR"' 
5 (zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNE'" (nevirapine), RESCRIPTOR™ (deiavirdine), and 
SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to, 
10 CRIXIVAN'" (indinavir), NORVIR™ (ritonavir), INVIRASE'" (saquinavir), and 
VfRACEPT™ (nelfinavir). In a specific embodiment, anti retroviral agents, 
nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

15 In other embodiments, Therapeutics of the invention may be administered in 

combination with anti-opportunistic infection agents. Anti-opportunistic agents that 
may be administered in combination with the Therapeutics of the invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE"", ATOVAQUONE'", ISONIAZID'", 

20 RIFAMPIN™, PYRAZINAMIDE™, ETHAMBUTOL"", RIFABUTIN™, 
CLARITHROMYCIN '^ AZITHROMYCIN™, GANCICLOVIR'", 
FOSCARNET™. CIDOFOVIR™, FLUCONAZOLE™, ITRACONAZOLE™, 
KETOCONAZOLE'", ACYCLOVIR™, FAMCICOLVIR™, PYRIMETHAMINE™, 
LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE'" 

25 {sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the invention 
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are used in any combination with TRIMEl HOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
another specific embodiment, Therapeutics of the invention are used in any 
5 combination with ISONIAZID™, RIFAMPIN™, PYRAZINANUDE™, and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium, avium complex infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 

10 prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination with 
■ SANCICLOVIR™, FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 

1 5 FLUCONAZOLE™ , ITRACONAZOLE™ , and/or KETOCON AZOLE™ to 
prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment, Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR'" to prophylactically treat or prevent an 
opportunistic herpes simplex virus type I and/or type II infection. In anotlier specific 

20 embodiment, Therapeutics of the invention are used in any combination with 

PYRIMETHAMINE'" and/or LEUCOVORIN™ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 

25 infection. 
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111 a further embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remaiitidine. 
5 In a further embodiment, the Therapeutics of the invention are administered 

in combination witli an antibiotic agent. Antibiotic agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
beta-lactamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 

10 erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
sutfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be 
administered in combination with the Therapeutics of the invention include, but are 

15 not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 

methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing the function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may 

20 be administered with the Therapeutics of the invention include, but arc not limited to, 
ORTHOCLONE™ COKT3), SANDIMMUNE^/NEORAL^/SANGDYA™ 
(cyclosporin), PROGRAP"" (tacrolimus), CELLCEFT™ (mycophenolate), 
Azathioprine, glucorticosteroids, and RAPAMUNE™ (sirolimus). In a specific 
embodiment, immunosuppressants may be used to prevent rejection of organ or bone 

25 marrow transplantation. 
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In an additional embodiment, Therapeutics of the invention are administered 
alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to, GAMMAR™, 
5 IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D™, and GAMiMUNE™. 
In a specific embodiment, Therapeutics of the invention are administered in 
combination with intravenous immune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are 

10 administered alone or in combination with an anti-inflammatory agent. Anti- 
inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 
inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 
arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives, 

15 pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 

acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 
amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 
guaiazulene, nabumetone, niniesulide, orgotein, oxaceprol, paranyline, perisoxal, 
pifoxmie, proquazone, proxazole, and tenidap. 

20 In another embodiment, compostions of the invention are administered in 

combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
antibiotic derivatives {e.g., doxorubicin, bleomycin, daunorubicin, and 
dactinomycin); antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5- 

25 FU, methotrexate, floxuridine, interferon alpha-2b, glutamic acid, plicamycin, 
mercaptopurine, and 6-thiogiianine); cytotoxic agents (e.g., carmustine, BCNU, 
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lomustine, CCNU, cytosine arabinoside, cyclophosphamide, estramustine, 
hydroxyurea, procarbazine, mitomycin, busiilfan, cis-piatin, and vincristine sulfate); 
hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
cslradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
5 diphosphate, chlorotriaiiiseiie, and testoiactone); nitrogen mustard derivatives (e.g., 
mephalen, chorambucii, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bediamethasone sodium phosphate); and others (e.g., 
dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

10 In a specific embodiment. Therapeutics of the invention are administered in 

combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
embodiment. Therapeutics of the invention are administered in combination with 
Rituximab. in a further embodiment. Therapeutics of the invention are administered 

15 with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, 1L3, IL4, 

20 IL5, 1L6, ]L7, ILIO, IL12, IL13, ILI5, anti-CD40, CD40L, IFN-gamma and TNF- 
alpha. In another embodiment. Therapeutics of the invention may be administered 
with any interleukin, including, but not limited to, IL-lalpha, IL-lbeta, lL-2, lL-3, 
IL-4, IL-5, IL-6, lL-7, IL-8, !L-9, IL-IO, IL-I I, IL-12, IL-13, IL-14, IL-I5, IL-16, 
IL-17, lL-18, IL-19, IL-20, and IL-21 . 

25 In an additional embodiment, the Therapeutics of the invention are 

administered in combination with angiogenic proteins. Angiogenic proteins that may 
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be administered with the Therapeutics of the invention include, but are not limited to. 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-3998 1 6; Platelet Derived Growth Factor-A (PDGF-A), as disclosed in European 
Patent Number EP-6821 10; Platelet Derived Growth Factor-B (PDGF-B), as 
5 disclosed in European Patent Number EP-2823i7; Placental Growth Factor (PIGF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
Factor-2 (PlGF-2), as disclosed in Hauser et ai., Gorwth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 

10 disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 

Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/395 15; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B- 1 86 {VEGF-Bi86), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 

15 International Publication Number WO 98/02543; Vascular Endothelial Growth 

Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent 
Number DEI 9639601 . The above mentioned references arc incorporated herein by 
reference herein. 

20 In an additional embodiment, the Therapeutics of the invention are 

administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE™ (SARGRAMOSTIM'") and 
NEUPOGEN'" (FILGRASTIM™). 

25 In an additional embodiment, the Therapeutics of the invention are 

administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
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Factors that may be administered with the Therapeutics of the invention include, but 
are not limited to, FGF-1, FiGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, 
FGF-9, FGF-IO, FGF-IJ, FGF-12, FGF-13, FGF-14, and PGF-i5. 
In additional embodiments, the Therapeutics of the invention are administered in 
5 combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy. 

Example 24: Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of 

10 an increased level of a polypeptide of the invention in the body comprising 

administering to such an individual a composition comprising a therapeutically 
effective amount of an agonist of the invention (including polypeptides of the 
invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 

■15 treated by administering the polypeptide of the present invention, preferably in the 
secreted form. Thus, the invention also provides a method of treatment of an 
individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of- the polypeptide in such an individual. 

20 For example, a patient with decreased levels of a polypeptide receives a daily 

dose O-l-lOO ug/kg of the polypeptide for six consecutive days. Preferably, the 
polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 



25 E^itample 25; Methptf gf Trgatoe increased Levels of the f plypeptide 
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The present invention also relates to a method of treating an individual in need 
of a decreased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
5 antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a 
polypeptide of the present invention. This technology is one example of a method of 
decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
10 increased levels of a polypeptide is administered intravenously antisense 

polynucleotides at 0.5, 1.0, .1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
of the antisense polynucleotide is provided in Example 23. 

J5 Example 26: Method of Treatment Using Geae Therapy-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 

20 a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g.. Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 

25 for approximately one week. 
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At this time, fresh media is added and subsequently changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinizcd and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219^25 (1988)), flanked by the long 
5 terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
HindlFI and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PGR primers which correspond to the 5' and 3' end sequences respectively as set 

10 forth in Example 1 using primers and having appropriate restriction sites and 

initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site 
and the 3' primer includes a HindlU site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligase, The resulting mixture is 

15 maintained under conditions appropriate for ligation of the two fragments. The 

ligation mixture is then used to transform bacteria HBiOl, which are then plated onto 
agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 

The amphotropic pA317 or GP+ami2 packaging cells are grown in tissue 

20 culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector coniaining the 
gene is then added to the media and the packaging cells transduced with the vector. 
The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

25 Fresh media is added to the transduced producer cells, and subsequently, the 

media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
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containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
media from the producer ceils. This media is removed and replaced with fresh media. 
5 If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts are analyzed to determine whether protein is 
produced. 

10 The engineered fibroblasts are then transplanted onto the host, either alone or 

after having been grown to confluence on cytodex 3 mici-ocan ier beads. 

Example 27: Gene Therapy Using Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

15 Another method of gene therapy according to the present invention involves 

operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 

20 published August 4, 1994; Roller et al., Proc. Natl Acad. Sci. USA, 86:8932-8935 
(1989); and Zijlstra et al.. Nature, 342:435-438 (1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 

25 sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be 
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sufficiently near the 5' end of the polynucleotide sequence so the promoter will be 
operably linked to the endogenous sequence upon honnologous recombination. The 
promoter and the targeting sequences can be amplified using PGR. Preferably, the 
amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends, 
5 Preferably, the 3' end of the first targeting sequence contains the same restriction 
enzyme site as the 5' end of the amplified promoter and the 5' end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
promoter. 

The amplified promoter and the amplified targeting sequences are digested 

10 with the appropriate restriction enzymes and subsequently treated with calf intestinal 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 

15 precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-faciiitating agents, such as liposomes, viral 
sequences, viral particles, precipitating agents, etc. Such methods of delivery are 

20 known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of polynucleotide corresponding to die 
polynucleotide in the cell. Expression may be detected by immunological staining, or 

25 any other method known in the art. 
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Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aliquot of the cell suspension is removed for counting, and the remaining 
5 ceils are subjected to centrifugation. The supernatant is aspirated and the pellet is 

resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 miVI NaCl, 
5 mM KCl, 0.7 mM Naj HPO4, 6 mM dextrose). The cells are recentrifuged, the 
supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 

10 approximately 3X10* cells/ml. Electroporation should be performed immediately 
following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUClS (MBI Fermentas, Amherst, NY) is digested with 

15 Hindlll, The CMV promoter is amplified by PGR with an Xbal site on the 5' end and 
a BamHI site on the 3'end. Two non-coding sequences are amplified via PGR: one 
non-coding sequence (fragment 1) is amplified with a Hindlll site at the 5' end and an 
Xba site at the 3'end; the other QOn-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5'end and a Hindlll site at the 3'end. The CMV promoter and the 

20 fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 
resulting ligation product is digested with Hindlll, and ligated with the Hind! 11- 
digested pUC18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 

25 (Bio-Rad). The final DNA concentration is generally at least 120 jig/mi. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10* cells) is then added to the cuvette. 
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and the cell suspension and DNA solutions are gently mixed, Electroporation is 
performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 fiF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
5 genome increases dramatically. Given these parameters, a pulse time of 
approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 

iO with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 

day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 
further 16-24 hours. 

The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 

15 now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 

Example 28: Method of Treatment Using Gene Therapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods 

20 to treat diisorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 

25 target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/1 1092, W098/1 1779; U.S. Patent NO. 5693622, 
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570515], 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et aL, 
Pharmacol. Res. 35(6):5 17-522 (1997); Wolff, Neiiromuscul. Disord. 7(5):314^318 
(1997); Schwartz et al., Gene Ther. 3(5);405-4.l 1 (1996); Tsurumi et al., Circulation 
94( 1 2):328 1-3290 (1996) (incorporated herein by reference). 
5 The polynucieotide constructs may be delivered by any method that delivers 

injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
polynucleotide constructs can be delivered in a pharmaceuticaily acceptable liquid or 
aqueous carrier. 

10 The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 

free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotides of the present 
invention may also be delivered in liposome formulations (such as those taught in 

15 Feigner P.L et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et ai. 
(1995) Biol. Cell 85(1): 1-7) which can be prepared by methods well known to those 
skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
20 sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 
techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
25 provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 
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tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of ihe tissues comprises the intercellular fluid, 
5 mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 
in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 

10 for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these ceils. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 

15 vivo muscle cells are particularly competent in their ability to take up and express 
polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 

20 mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 

25 administration is by the parenteral route of injection into die interstitial space of 

tissues. However, other parenteral routes may also be used, such as, inhalation of an 
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aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of in jected polynucleotide in muscle in vivo is 
5 determined as follows. Suitable template DNA for production of mRNA coding for 
polypeptide of the present invention is prepared in accordance with a standard 
recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 

10 Five to six week old female and male Balb/C mice are anesthetized by 

intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 

15 knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
individual quadriceps muscles is htstochemically stained for protein expression. A 

20 time course for protein expression may be done in a similar fashion except that 

quadriceps from different mice are harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supernatants from injected and control mice. 
The results of the above experimentation in mice can be use to extrapolate proper 

25 dosages and other treatment parameters in humans and other animals using naked 
DNA. 
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Example 29: Transgenic Animals. 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
5 guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 

baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in tlie art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
protocol. 

10 Any technique known in the art may be used to introduce the transgene (i.e., 

polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 
microinjection (Paterson et al., Appl. N4icrobiol. Biotechnol. 40:691-698 (1994); 
Carver et al., Biotechnology (NY) 11:1263-1270 (.1993); Wright et al.. Biotechnology 

15 (NY) 9:830 834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 
mediated gene transfer into germ lines (Van der Putten eta!., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al.. Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 

20 polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al.. Science 
259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (L.>avitrano et al.. Ceil 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 1 15: 17 1-229 

25 (1989), which is incorporated by reference herein in its entirety. 
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Any technique known in the art may be used to produce transgenic clones 
containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campeli et al., Nature 380:64-6(3 (1996); Wilmut et al., Nature 385:810- 
5 813 (1997)). 

The present invention provides for transgenic animals that carry the transgene 
in all their cells, as well as animals which carry the transgene in some, but not all their 
cells, i.e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 

10 head-to-tail tandems. The transgene may also be selectively introduced into and 

activated in a particular cell type by follow^ing, for example, the teaching of Lasko et 
al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 

1 5 it is desired that the polynucleotide transgene be Integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences honiiologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 

20 nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et a!., Science 
265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 

25 to those of skill in the art. 
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Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PGR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 
5 expression of the transgene in the tissues of the transgenic animals may also be 

assessed using techniques which include, but are not limited to. Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR), Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 

10 specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more 
than one integration site in order to establish separate lines; inbreeding of separate 

15 lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 

20 produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
interest. 

Transgenic animals of the invention have uses which include, but are not 
limited to, animal model systems useful in elaborating the biological function of 
25 polypeptides of the present invention, studying diseases, disorders, and/or conditions 
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associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 



Example 30: Knock-Out Animals. 

5 Endogenous gene expression can also be reduced by inactivating or "knocking 

out" the gene and/or its promoter using targeted homologous recombination. {E.g., 
see Smithies et al., Nature 3 17:230-234 (1985); Thomas & Capecchi, Cell 51:503- 
512 (1987); Thompson etal.,Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 

10 polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 

15 the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene {e.g., see Thomas & 

20 Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art. 

In further embodiments of the invention, ceils that are genetically engineered 

25 to express the polypeptides of the invention, or alternatively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 



wo 00/61626 



PCT/USOO/09066 



378 

administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 
limited to fibroblasts, bone marrow cells, blood cells (e. g. . lymphocytes), adipocytes, 
muscle celts, endothelial ceils etc. The cells are genetically engineered in vitro using 
5 recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 
e^, by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or traiisfection procedures, including, but not limited 

10 to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 

15 invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitoneal ly. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 

body, e^, genetically engineered fibroblasts can be implanted as part of a skin graft; 

genetically engineered endothelial cells can be implanted as part of a lymphatic or 
20 vascular graft. (See, for example, Anderson el al. U.S. Patent No. 5,399,349; and 

Mulligan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated fay 

reference herein in its entirety). 

When the cells to be administered are non-auto!ogous ornon-MHC 

compatible cells, they can be administered using well known techniques which 
25 prevent the development of a host immune response against the introduced cells. For 

example, the cells may be introduced in an encapsulated form which, while allowing 
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for an exchange of components with tlie immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
but are not limited to, animal model systems useful in elaborating the biological 
5 function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 



Example 31: Pro duction of an Antibody 

10 a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one exainple of such methods, cells 
expressing polypeptide(s) of the invention are administered to an animal to induce the 
production of sera containing polyclonal antibodies. In a preferred method, a 

15 preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

Monoclonal antibodies specific for polypeptide(s) of the invention are 
prepared using hybridoma technology. (Kohler et a!., Nature 256:495 (1975); Kohler 

20 et al., Eur. J. Immunol. 6:51 1 (1976)-, Kohler et a)., Eur. J. Immunol. 6:292 (1976); 
Hammerling etal., in: Monoclonal Antibodies andT-Cell llybridomas, Elsevier, 
N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immunized 
with polypeptide(s) of the invention or, more preferably, with a secreted polypeptide- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 

25 culture medium, preferably in Earle's modified Eagle's medium supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 
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g/1 of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 ^g/ml 
of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
celt line. Any suitable myeloma cell line may be employed in accordance with the 
5 present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
10 secrete antibodies capable of binding the polypeptide(s) of the invention. 

Alternatively, additional antibodies capable of binding to polypeptide(s) of the 
invention can be produced in a two-step procedure using anti-idiotypic antibodies. 
Such a method makes use of the fact that antibodies are themselves antigens, and 
therefore, it is possible to obtain an antibody which binds to a second antibody. In 
15 accordance with this method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The splenocytes of such an animal are then used to 
produce hybridoma cells, and the hybridoma cells are screened to identify clones 
which produce an antibody whose ability to bind to the protein-specific antibody can 
be blocked by polypeptide(s) of the invention. Such antibodies comprise anti- 
20 idiotypic antibodies to the protein-specific antibody and are used to immunize an 
animal to induce formation of further protein-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized". Such 
antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 
25 chimeric and humanized antibodies are known in the art and are discussed herein. 

(See, for review, Morrison, Science 229:1202 (1985); Oi et al,, BioTechniques 4:214 
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(1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Morrison et al., EP 173494; Neiiberger et al, WO 8601533; Robinson eta!., WO 
870267 \ ; Boulianne et ai., Nature 312:643 (1984); Neuberger et al., Nature 3 14:268 
(1985).) 

5 

b) Isolation Of Antibody Fragments Directed Against 

Polypeptide(s) From A Library Of scFvs 
Naturally occurring V-genes isolated frorn human PBLs are constructed into a 
library of antibody fragments which contain reactivities against polypcptide(s) of the 
10 invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 
5,885,793 incorporated herein by reference in its entirety). 
Rescue of the Library. 

A library of scFvs is constructed from the RNA of human PBLs as described 
in PCT publication WO 92/01047. To rescue phage displaying antibody fragments, 

15 approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
2xTY containing \% glucose and 100 /ig/mt of ampicillin (2xTY-AMP-GLU) and 
grown to an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 
ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper (M13 delta gene 111, see 
PCT publication WO 92/01047) are added and the culture incubated at 37°C for 45 

20 minutes without shaking and then at 37''C for 45 minutes with shaking. The culture is 
centrifuged at 4000 r.p.m. for 10 min. and the pellet resuspcnded in 2 liters of 2xTY 
containing 100 /<g/ml ampicillin and 50 ug/ml kanamycin and grown overnight. 
Phage are prepared as described in PCT publication WO 92/01047. 

M13 delta gene 111 is prepared as follows: iV113 delta gene III helper phage 

25 does not encode gene HI protein, hence the phage(mid) displaying antibody 

fragments have a greater avidity of binding to antigen. Infectious 1V113 delta gene 111 
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particles are made by growing the helper phage in cells harboring a pUC 19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (lEC-Centra 8,400 r.p.m. for 10 min), resiispended in 
5 300 ml 2xTY broth containing 100 //g ampicillin/ml and 25 pig kanamycin/ml (2xTY- 
AMP-KAN) and grown overnight, shaking at 37''C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990), resiispended in 2 ml PBS and passed through a 0.45 fim filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 
10 (ampiciilin-resistantclones). 

Panning of the Library. 

Immunotubes (Nuuc) are coated overnight in PBS with 4 ml of either 100 
/ig/ml or 10 /<g/ml of a polypeptide of the present invention. Tubes are blocked with 
2% Marvel-PBS for 2 hours at 37°C and then washed 3 times in PBS. Approximately 

15 1013 TU of phage is applied to the tube and incubated for 30 minutes at room 

temperature tumbling on an over and under turntable and then left to stand for another 
1.5 hours. Tubes are washed 10 times with PBS 0. 1% Tween-20 and 10 times with 
PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and rotating 15 
minutes on an under and over turntable after which the solution is immediately 

20 neutralized with 0.5 ml of l.OM Tris-HCl, pH 7.4. Phage are then used to infect 10 
ml of mid-log E. coll TG I by incubating eluted phage with bacteria for 30 minutes at 
37*'C. The E. coli are then plated on TYE plates containing 1% glucose and iOO 
^g/ml ampicillin. The resulting bacterial library is then rescued with delta gene 3 
helper phage as described above to prepare phage for a subsequent round of selection. 

25 This process is then repeated for a total of 4 rounds of affinity purification with tube- 
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washing increased to 20 times with PBS, 0. 1% Tween-20 and 20 times with PBS for 
rounds 3 and 4. 

Characterization of Binders. 

Eluted phage from the 3rd and 4th rounds of selection are used to infect E. coli 
5 HB2151 and soluble scFv is produced (Marks, et al., 1991) from single colonies for 
assay. ELISAs are performed with microtitre plates coated with either 10 pg/mt of 
the polypeptide of the present invention in 50 mM bicarbonate pH 9.6. Clones 
positive in ELISA are further characterized by PCR fingerprinting (see, e.g., PCT 
publication WO 92/01047) and then by sequencing. These ELISA positive clones 
10 may also be further characterized by techniques known in the art, such as, for 

example, epitope mapping, binding affinity, receptor signal transduction, ability to 
block or competitively inhibit antibody/antigen binding, and competitive agonistic or 
antagonistic activity. 



15 Example 32: Assays Detecting Stimulation or InhibittQp of B cell Proliferation 
and Differentiation 

Generation of functional humoral immune responses requires both soluble and 

cognate signaling between B-lineage cells and their microenvironment. Signals may 
impart a positive stimulus that allows a B-lineage cell to continue its programmed 

20 development, or a negative stimulus that instructs the cell to arrest its current 

developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, iL-4, IL-5, IL-6, IL-7, ILIO, IL- 
13, lL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 
in combination with various co-stimulatory proteins, induce activation, proliferation, 

25 differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
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superfamily. Within this family CD40, CD27, and CD30 along with their respective 
ligands CD154, CD70, and CD153 have been found to regulate a variety of immune 
responses. Assays which allow for the detection and/or observation of Uie proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
5 determining the effects various proteins may have on these B-ceii populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms thereof, 
10 is assessed for its ability to induce activation, proliferation, differentiation or inhibition 
and/or death in B-cell populations and their precursors. The activity of the polypeptides of 
the invention on purified human tonsillar B cells, measured qualitatively over the dose 
range from 0.1 to 10,000 ng/mL, is assessed in a standard B-lymphocyte co-stimulation 
assay in which purified tonsillar B cells are cultured in the presence of either formalin- 
15 fixed Staphylococcus aureus Cowan I (SAC) or immobilized anti-human IgM antibody as 
the priming agent. Second signals such as IL-2 and lL-15 synergize with SAC and IgM 
crosslinking to elicit B cell proliferation as measured by tritiated-thymidine incorporation. 
Novel synergizing agents can be readily identified using this assay. The assay involves 
isolating human tonsillar B cells by magnetic bead (MACS) depletion of CD3-positive 
20 cells. The resulting cell population is greater than 95% B cells as assessed by expression 
ofCD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-weli plate 
to which are added 10^ B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X 10-^M 2ME, lOOU/mi penicillin, lOug/ml streptomycin, and iO"^ dilution of 
25 SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by "a 20h pulse 
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(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are 1L2 and medium respectively. 

In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer only, or 
2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice receive this 
5 treatment for 4 consecutive days, at which time they are sacrificed and various tissues and 
serum collected for analyses. Comparison of H&.E sections from normal spleens and 
spleens treated with polypeptides of the invention identify the results of the activity of the 
. polypeptides on spleen cells, such as the diffusion of peri-arterial lymphatic sheaths, 
and/or significant increases in the nucleated cellularity of the red pulp regions, which may 
10 indicate the activation of the differentiation and proliferation of B-cell populations. 
Immunohistochemical studies using a B cell marker, anti-CD45R(B220), are used to 
determine whether any physiological changes to splenic cells, such as splenic 
disorganization, are due to increased B-cell representation within loosely defined B-cell 
zones that infiltrate established T-cell regions. 
15 Flow cytometric analyses of the spleens from mice treated with polypeptide is used 

to indicate whether the polypeptide specifically increases the proportion of ThB+, 
CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-ceJI representation in 
vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and igA levels are 
20 compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention {e.g„ gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of tlie invention. 
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Example 33: T CeU Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by 
the uptake of ^H-thymidine. The assay is performed as follows. Ninety-six wet! plates are 
5 coated with 100 {Al/well of mAb to CD3 (HlT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 ng/ml in .05M bicarbonate buffer, pH 9,5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x 10''/well) of mAb coated 
plates in RPMI containing 10% PCS and PIS in tiie presence of varying concentrations of 

10 polypeptides of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 i^il of supernatant is removed and stored -20 degrees C for measurement of 
lL-2 (or other cytokines) if effect on proliferation is observed. Wells are supplemented 
with 100 ul of medium containing 0.5 uCi of ^H-thymidine and cultured at 37 degrees C 

15 for 18-24 Iir. Wells are harvested and incorporation of ^H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/mi) is 
also used as a control which enhances proliferation. Control antibody which does not 
induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of the invention. 

20 The studies described in this example tested activity of polypeptides of the 

invention. However, one skilled in the art could easily modify the exempJifled studies to 
test the activity of polynucleotides of the invention (e,g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 
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Example 34: Effect of Polypeptides of the Invention on the Expression of MHC 
Class II. CostimuLatorv and Adhesion Molecuies and Cell Differentiation of 
Monocytes and Monocvtc-!>e rivcd Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
5 the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have tlie 
characteristic phenotype of immature cells (expression of GDI, CD80, CD86, CD40 and 
MHC class 11 antigens). Treatment with activating factors, such as TNF-a, causes a rapid 
change in surface phenotype (increased expression of MHC class I and 11, costimulatory 

10 and adhesion molecuies, downreguiation of FCyRII, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 13 
days with increasing concentrations of polypeptides of the invention or LPS (positive 

15 control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

20 Effect on the production of cytokines . Cytoldnes generated by dendritic cells, in 

particular lL-12, are important in the initiation of T-cell dependent immune responses. IL- 
12 strongly influences the development of Thl helper T-cell immune response, and 
induces cytotoxic T and NK cell function. An ELISA is used to measure the lL-12 release 
as follows. Dendritic cells (lO*/ml) are treated with increasing concentrations of 

25 polypeptides of the invention for 24 hours, LPS (100 ng/ml) is added to the cell culture as 
positive control. Supernatants from the cell cultures are then collected and analyzed for 
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lL-12 content using commercial ELISA kit (e..g, R&D Systems (Minneapolis, MN)). 
The standard protocols provided with the kits are used. 



Effect on the expression of MHC Class TF, costimulatory and adhesion molecules. 
5 Three major families of cell surface antigens can be identified on monocytes: adhesion 
molecules, molecules involved in antigen presentation, and Fc receptor. Modulation of 
the expression of MHC class 11 antigens and other costimulatory molecules, such as B7 
and lCAM-1, may result in changes in the antigen presenting capacity of monocytes and 
ability to induce T cell activation. Increase expression of Fc receptors may correlate with 
10 improved monocyte cytotoxic activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are 
treated 1-5 days witli increasing concentrations of polypeptides of the invention or LPS 
(positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and 
then incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal 
15 antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 
analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that activate 
(or alternatively, inactivate) monocytes and/or increase monocyte survival (or 

20 alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 
^ctivator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays, Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks (American 

25 Red Cross, Baltimore, MD) by centrifugation through a Histopaque gradient (Sigma). 
Monocytes are isolated from PBMC by counterflow centrifugal elutriation. 
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Monocyte Survival Assay . Human peripheral blood monocytes progressively lose 
viability when cultured in absence of serum or other stimuli. Their death results from 
internally regulated process (apoplosis). Addition to the culture of activating factors, such 
5 as TNF-alpha dramatically improves cell survival and prevents DNA fragmentation. 
Propidium iodide (PI) staining is used to measure apoptosis as follows. Monocytes are 
cultured for 48 hours in polypropylene tubes in serum-free medium (positive control), in 
the presence of 100 ng/ml TNF-alpha (negative control), and in the presence of varying 
concentrations of the compound to be tested. Cells are suspended at a concentration of 2 x 
10 lO^/ml in PBS containing PI at a final concentration of 5 ng/m\, and then incubaed at room 
temperature for 5 minutes before FACScan analysis. PI uptake has been demonstrated to 
correlate with DNA fragmentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages is 
.15 their regulatory activity on other cellular populations of the immune system through the 
release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocytes are incubated at a density of SxlO^'' cells/ml with 
increasing concentrations of the a polypeptide of the invention and under the same 
conditions, but in the absence of tiie polypeptide. For iL-12 production, the cells are 
20 primed overnight with IFN (100 U/ml) in presence of a polypeptide of the invention. LPS 
(10 ng/ml) is then added. Conditioned media are collected after 24h and kept frozen until 
use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a 
commercially available ELISA kit (e..g, R&D Systems (Minneapolis, MN)) and applying 
the standard protocols provided with the kit. 



25 
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Oxidative burst. Purified monocytes are plated in 96-w plate at 2-1x10^ cell/well. 
Increasing concentrations of polypeptides of the invention are added to the wells in a total 
volume of 0,2 mi culture medium (RPMl 1640 + 10% FCS, glutamine and antibiotics). 
After 3 days incubation, the plates are centrifnged and the medium is removed from the 
5 wells. To the macrophage monolayers, 0.2 mi per well of phenol red solution (140 mM 
NaCI, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red 
and 19 U/ml of HRPO) is added, together with the stimulant (200 nM PMA). The plates 
are incubated at ZT'C for 2 hours and the reaction is stopped by adding 20 1 N NaOH 
per well. The absorbance is read at 610 nm. To calculate the amount of H^Oi produced by 
10 the macrophages, a standard curve of a H^Oj solution of known molarity is performed for 
each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, and/or 
15 antagonists of the invention. 

Exampte 35: Biological Effects of Polypeptides of the Invention 

Astrocyte and Neuronal Assays- 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
2Q purified as described above, can be tested for activity in promoting the survival, neurits 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
25 neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 
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Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neiirite outgrowth (Walicke et al,, "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Froc. Natl. 
5 Acad. Sci. USA 5i;3012-3016. (1986), assay herein incorporated by reference in its 

entirety). However, reports from experiments done on PC-I2 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
10 induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 



Fibroblast and endothelial cell a.s.says - 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
j5 maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
cells/well in a 96-well plate for one day in growth medium. The cells are then incubated 
for one day in 0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA 
20 medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE^ assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96-well plate for one day. After a medium change to 0. 1% BSA 
25 basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
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without IL-la for 24 hours. The supernatants are collected and assayed for PGE, by EIA 
kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
5 polypeptides of the invention IL-la for 24 hours. The supernatants are collected and 
assayed for lL-6 by ELISA kit (EndOgen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts, FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
jQ to compare stimulation with polypeptides of the invention. 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deliciency of 
striatal dopamine resulting from the degeneration of the nigrostriata! dopaminergic 

15 projection neurons. An animal model for Parkinson's that has been extensively 
characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 
tetrahydropyridine (MPTP). In tiie CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-methyI-4-phenyl pyridine (MPP) and released. 
Subsequently, MPP"^ is actively accumulated in dopaminergic neurons by the high-affinity 

20 reuptake transporter for dopamine. MPP* is then concentrated in mitochondria by the 
electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 
ubiquinone oxidoreductioiiase (complex 1), thereby interfering Avith electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 

25 trophic activity towards nigral dopaminergic neurons (Ferrari et al., Dev. Biol. 1989). 
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Recently, Dr. Unsicker's group has demonstrated tliat administering FGF-2 in gel foam 
implants in tlie striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J, 
. Neuroscience, 1990). 
5 Based on the data with FGF-2, polypeptides of the invention can be evaluated to 

determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 

10 neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 
plate from gestation day .14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm^ on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco's Modified Eagle's medium and F.12 mediinn 
containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 

15 after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 
dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 
prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 

20 developmental time which is past the stage when the dopaminergic precursor cells are 

proliferating, an increase in the number of tyrosine hydroxylase imminiopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 

25 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily riodify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 36: The Effect pf Poiypeptjdcg qf the InventiOP QP th^ GrOV^th of 
5 VascHlar Endptheliaj C^Us 

On day 1 , human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x10'' 

cells/35 mm dish density in MI99 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial celt growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with M199 containing 10% FBS, 8 

10 units/mi heparin. A polypeptide having tlie amino acid sequence of SEQ ID NO; Y , and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

An increase in the number of HUVEC cells indicates that the polypeptide of the 

15 invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 

Example 37: Stimulatory Effect of Polypeptides of the Invention on the 
Proliferatipn pf V^gcylar Endotl^^lial Cells 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 

(3 (4,5-d!niethyIthiazo!-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)2H- 
25 tetrazolium) assay with the electron coupling reagent PMS (phenazine methosuifale) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 



wo 00/61626 



PCT/USOO/09066 



ceits/well) in 0.1 niL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGF|(i5 or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 
wells for 48 hours. 20 mg of MTS/PMS mixture (1:0.05) are added per well and allowed 
5 to incubate for I hour at ZTC before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells are performed in parallel for each condition. See, Leak et al. 
In Vitro Cell. Dev. Biol. J0i4;5i2-518 (1994). 

The studies described in this example tested activity of a polypeptide of the 
10 invention. However, one skilled in the art could easily modify the exemplified studies to- 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Examnic 38: Inhlhition of PDCF-mduced Va.si:ular Smooth Muscle Cell 

15 Proliferation Stimulatory Effect 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FlTC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 

20 Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 

anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diaminobenzidine. After 
counterstaining with hematoxylin, the ceils are mounted for microscopic examination, and 
the BrdlJrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 

25 BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FTTC uptake (cytoplasm) is performed for 
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individual cells by the concomitant use of bright field illumination and dark field-UV 
fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:27 i(36):2 1985 -2 1992 
(1996). 

The studies described in this example tested activity of a polypeptide of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 39: Stimulation of Endothelial Migration 

10 This example will be used to explore the possibility that a polypeptide of the 

invention may stimulate lymphatic endothelial cell migration. 

Endothelial cell migration assays are performed using a 48 well microchemotaxis 
chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al., J. Immunological Methods 
1980;33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 

15 urn (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours 
at room temperature and dried under sterile air. Test substances are diluted to appropriate 
concentrations in Ml 99 supplemented with 0.25% bovine serum albumin (BSA), and 25 
ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 

20 for the minimum time required to achieve cell detachment. After placing the filter 

between lower and upper chamber, 2.5 x 10^ cells suspended in 50 ui MI99 containing 1% 
FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37'''C in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 

25 scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 
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counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
5 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 40: Stimulation of Nitric Oxide Production by Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
10 vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 

Nitric oxide is measured in 96-weli plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
15 positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 
the medium is determined by use of the Griess reagent to measure total nitrite after 
reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
20 specific polarographtc electrode connected to a NO meter (Iso-NO, World Precision 

Instruments Inc.) (1049), Calibration of the NO elements is performed according to the 
following equation: 

2 KNOj + 2 KI +2 62 NO + 1^ + 2 HjO + 2 K1SO4 

The standard calibration curve is obtained by adding graded concentrations of 
25 KNO2 (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 
Ki and H2SO4. The specificity of the Iso-NO electrode to NO is previously determined by 
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measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The ceils are then 
bathed in 5 mi of filtered Krebs-Henseleit solution in 6-well plates, and the cell plates are 
iiept on n slide warmer (Lab Line Instruments Inc.) To maintain the tomperHUire at 37°C. 
5 The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 
mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per 1x10* endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture welis). See, 
10 Leak et ctl. Biochem. andBiophys. Res. Comm. 277:96-105 (1995). 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

15 

Example 41 : Effect of Polvpcpid cs of the Invention on Cord Formation in 
An giogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
20 form capillary-like structures (hollow structures) when cultured in vitro. 

CADMEC (microvascular endothelial cells) are, purchased from Cell Applications, 
Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well celt culture plate are coated with Cell Applications' Attachment Factor Medium 
25 (200 ml/well) for 30 min, at ZTC. CADMEC are seeded onto the coated wells at 7,500 
cells/well and cultured overnight in Growth Medium. The Growth Medium is then 
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replaced with 300 mg Cell Applications' Chord Fonnatioii Medium containing control 
buffer or a polypeptide of the invention (0. 1 to 100 ng/mi) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VlA-170 video image analyzer. All assays are done in 
5 triplicate. 

Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (J 
ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
10 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 42: Angiogenic Effect on Chick Chorioallantoic Membrane 

15 Chick chorioallantoic membrane (CAM) is a well-established system to examine 

angicgenesis. Blood vessel fomiation on CAM is easily visible and quantifiable, The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 

examined. . 

Fertilized eggs of the White Leghorn chick (Callus gallus) and the Japanese qual 
20 {Coturnix coturnix) are incubated at 37.8°C and 80% humidity. Differentiated CAM of 
16-day-old chick and 13-day-old qual embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
25 into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 
distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
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inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
giutaraldehyde and 2% formaldehyde and rinsed in 0. 12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope [ Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone. 
5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 43: Angiogenesis Assay Using a Matri gel Implant in Mouse 

In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 
an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 

15 7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 
blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 

20 3 m! syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 

25 embedded in paraffin and used to produce sections for histological examination after 
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Staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 
are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/mi). Matrigei alone is used to determine basal 
levels of angiogenesis. 
5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 44: Rescue o f Ischemia in Rabbit Lower Limb Model 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshi la et al.,Am J. Pathol 747:1649-1660 
(1995)). The excision of the femoral artery results in retrograde propagation of thrombus 

15 and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshita^r 
al. Am J. Pathol 7: 1649- 1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day post-operatively (day 0), after performing a baseline angiogram, the internal iliac 

20 artery of the ischemic limb is transfected with 500 mg naked expression plasmid 

containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen etal. Hum Gene Ther. 4-JA9-15Z 
(1993); Leclerc et al. J. Clin. Invest. 90: 936-944 (1992)). When a polypeptide of the 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 

25 control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
min. through an infusion catheter. On day 30, various parameters are measured in these 
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rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal hmb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
during iiiidiiated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
5 of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken from hindlimbs. 
10 The studies described in this example tested activity of polynucleotides and 

polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 

Example 45: Effe ct of Polypeptides of the Invention on Vasodilation 

15 Since dilation of vascular endothelium is important in reducing blood pressure, the 

ability of polypeptides of the invention to affect the blood pressure in spontaneously 
hypertensive rats (SHR) is examined. Increasing doses (0, 10. 30, 100, 300, and 900 
mg/kg) of the polypeptides of the invention are administered to 13- 14 week old 
spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 

20 Statistical analysis are performed with a paired t-test and statistical significance is defined 
as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify tlie exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

25 invention. 
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Example 46: Rat Ischemic Skin Flap Motlel 

The evaluation parameters include skin blood flow, skin temperature, and factor 
VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
polypeptides of the invention, during the skin ischemia, is studied using in situ 
5 hybridization. 

The study in this model is divided into three parts as follows: 

a) ischemic skin 

b) ischemic skin wounds 

c) Normal wounds 

10 The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap), 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
15 (day 0, 1 , 2, 3, 4 post-wounding) at the following various dosage ranges: Img to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for 
histological, immunohistochemical, and in situ studies. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
20 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 4 7: Peripheral Arterial Disease Model 
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Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases. The experimental protocol includes: 

a) One side of the femoral artery is ligated to create ischemic muscle of 
5 the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention,.in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 
weeks, 

c) The ischemic muscle tissue is collected after ligation of the femoral 

10 artery at 1, 2, and 3 weeks for the analysis of expression of a polypeptide of tlie invention 

and histology. Biopsy is also performed on the other side of normal muscle of the 

contralateral hindlimb. 

The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify tlie exemplified studies to 
15 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

invention. 

Example 48: Ischemic Myocardial Disease Model 

20 A polypeptide of the invention is evaluated as a potent mitogen capable of 

stimulating the development of collateral vessels, and restructuring new vessels after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
situ. The experimental protocol includes; 

a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 

25 the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 
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b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 
weeks. 

c) Thirty days after the surgery, the heart is removed and cross-sectioned 
for morphometric and in situ analyzes. 

The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 49: Rat Corneal Wound Healing Model 

This animal model shows the effect of a polypeptide of the invention on 
neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

layer. 

b) Inserting a spatula below the lip of the incision facing the outer corner of 

the eye. 

c) Making a pocket (its base is 1 - 1 .5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
within the pocket 

e) Treatment with a polypeptide of the invention can also be applied topically 
to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 



Example 50: Diabetjt; Mouse and Glucocorticoid-Inipaired Wound Healing 

5 Models 



A. Diabetic db+/db+ Mouse Model. 

To demonstrate that a polypeptide of the invention accelerates the heahng process, 
the genetically diabetic nnouse model of wound healing is used. The full thicltness wound 

10 healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic woitnd is 
dependent on formation of granulation tissue and re-epithelialization rather than 
contraction (Gartner, M.H. et al., J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et at.. 
Am. J. Pathol. 136: 1235 (1990)). 

15 The diabetic animals have many of the characteristic features observed in Type II 

diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+Z+m) littermates. Mutant diabetic (db+/dbH-) mice have a single 
autosomal recessive mutation on chromosome 4 (db+) (Coleman etal. Proc. Natl. Acad. 
Sci. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 

20 Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 
levels, and suppressed ceil-mediated immunity (Mandel et al., J. Immunol. 720; 1375 
(1978); Debray-Sachs, M. etal, Clin. Exp. Immunol. 57(7): 1-7 (1983); Leiter et al., Am. 
J. of Pathol. 114:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 
microvascular lesions, basement membrane thickening and glomerular filtration 

25 abnormalities have been described in these animals (Norido, F. etal., Exp. Neurol. 

8Jf2J:221-232 (1984); Robertson et al.. Diabetes 29(I):60-61 (1980); Giacomelli etal.,- 



invention. 
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Lab invest. 40(4):460-413 (1979); Coleman, D.L., Diabetes 31 (Suppl):l-6im2)). These 
homozygous diabetic mice develop hyperglycemia that is resistaot to iiisuhn analogous to 
human type U diabetes (Mandel et al, J. Immunol. ]20:l315-\3n (1978)). 

The characteristics observed in these animals suggests that healing in this model 
5 may be similar to the healing observed in human diabetes (Greenhaigh, et al., Am. J. of 
Pathol. 136: 1235-1246 (1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 
(db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
10 Animals are individually housed and received food and water ad libitum. All 

manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. institutional 
Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals. 

15 Wounding protocol is performed according to previously reported methods 

(Tsuboi, R. and Rifkin, D.B., J. Exp. Med. 772:245-251 (1990)). Briefly, on the day of 
wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 
mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethaiiol solution and 

20 iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Kcycs ti.ssuc punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 
wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 

25 treatment, wounds are gently cleansed with sterile saline and gauze sponges. 
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Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
measure nnent on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are con.sidered healed if granulation tissue is 
5 no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4nng to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
10 pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 
evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 
15 Wound closure is analyzed by measuring the area in the vertical and horizontal 

axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
treatment (day 8). The wound area on day 1 is 64mm^, the corresponding size of the 
dermal punch. Calculations are made using the following formula: 

20 

[Open area on day 8] - [Open area on day I ] / [Open area on day 1 1 



Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Jung 
25 microtome. Routine hematoxylin eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
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healing process and the morphofogic appearance of the repaired skin is altered by 
treatment with a polypeptide of the invention. This assessment included verification of 
the presence of ceii accumulation, inflannmatory cells, capillaries, fibroblasts, re- 
epithelial izatioii and epidermal maturity (Greenhalgh, D.G. et al.> Am. J. Pathol. 756:1235 
5 (1990)), A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating tlie extent of reepithelialization of the wound using a 
10 calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-rcNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
15 antibody and substitution with non-immune mouse IgG. Ranking of these sections is 

based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaijed t test. A p value of < 0.05 is 
considered significant. 

20 

B. Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 

i. 

in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- f ' 

Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (1989); Wahle/a/., J. 
25 Immunol. 115: 476-481 (1975); Werb et al, J. Exp. Med. 7^7: 1684-1694 (1978)). 

Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
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permeability (Ebert etaL.An. Intern. Med. 37:701-705 (1952)), fibroblast proliferation, 
and collagen synthesis (Beck et al.. Growth Factors. 5: 295-304 (1991); Haynes et aL, 
J. Clin. Invest. 61: 703-797 {1978}) and producing a transient reduction of circulating 
monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); WaliL "Glucocorticoids and 
5 wound healing", In: Antiinflamnnatory Steroid Action: Basic and Clinical Aspects, 

Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck et al, Growth 
Factors. 5: 295-304 ( 1991); Haynes et aL, J. Clin. Invest. 61: 703-797 (1978); Wahl, 
"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 

10 Ciinical Aspects, Academic Press, New Yorlc, pp. 280-302 (1989); Pierce et al., Proc. 
Natl. Acad. Set. USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 
process, the effects of multiple topical applications of the polypeptide on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 

15 administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 

20 time of wounding. Animals are individually housed and received food and water ad 
libitum. Al! manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 

25 The wounding protocol is followed according to section A, above. On the day of 

wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
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mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 
gauze prior to" wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
5 testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement 
10 on days I -5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

The polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
15 received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 
20 Four groups of 10 animals each (5 with methylprednisolone and 5 without 

glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups, 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total area of the wound. Closure is then estimated by establishing 
25 the differences between the initial wound area (day 0) and that of post treatment (day 8). 
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The wound area on day I is 64mni^, the corresponding size of the dermal punch. 
Caiculations are made using the following formula: 

[Open area on day 81 - [Open area on day 1 1 / (Open area on day I J 

5 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds allows assessment of whether the 

10 healing process and the morphologic appearance of the repaired skin is improved by 
treatment- with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

15 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 51: Lymphadema Animal Model 

The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 
in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
25 .quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
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histopatliology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chrortic progress of the edema is followed for up to 3 A weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 
analysis, Male rats weighing approximately ~350g are dosed with Pentobarbital. 
5 Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's 
10 Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the 
15 lymphatic vessel that runs along side and underneath the vessel(s) is located, The main 
lymphatic vessels in this area are then electrically coagulated suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
• 20 then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
25 a gap of ~0.5 cm around the leg. Skin also may be anchored by suturing to underlying 
muscle when necessary. 
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To avoid infection, animals are iioused individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, (he circumference and volumes of 2 designated 
5 places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysi.s is a useful testing 
perimeter is also investigated. The weights of both control and edematous linnbs are 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
10 movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous Jimbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
15 brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software(ChenA^ictor). Data is recorded by one person, while the other is dipping the 
limb to marked area. 

20 Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 

prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 

25 joint is disarticulated and the foot is weighed. 
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Histological Preparations: The transverse muscle located behind the knee 
(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 
5 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

10 Example 52: Suppressio n of TNF alpha-Induced adhesion mokcBle gyprgssion 

by a Polypeptide of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 
(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 

15 normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule- 1 (lCAM-1), vascular cell adhesion molecule-1 (VCAM-1), and 
endothelial leukocyte adhesion molecule-i (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules-and others on the vascular endothelium 
determines the efficiency with which leukocytes may adhere to the local vasculature and 

20 extravasate into the local tissue during the development of an inflammatory response. The 
local conoenrration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 

25 inflammatory responses, often resulting in a pathological outcome, 
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The potential of a polypeptide of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELiSA assay which uses ECs as a 
solid phase absorbent is employed to nrteasure the amount of CAIVI expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 
5 To perform the experiment, human umbilical vein endothelial cell (HUVEC) 

cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Cionetics, San Diego, CA) supplemented with 10% PCS and 1% 
penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CO2- 
HUVECs are seeded in 96-well plates at concentrations of 1 x 10* ceils/well in EGM 
10 medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPIVlI-1640 supplemented with 100 U/ml 
penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the ceils are then evaluated for 
CAM expression. 

15 Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 

well plate to confluence. Growth medium is removed from the cells and replaced with 90 
ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 

20 aspirated to remove medium and 100 fii of 0. 1 % paraformaldehyde-FBS(with Ca++ and 
Mg-i-+) is added to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed 1 X with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 y\ of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 

25 1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 ^g/ml (1:10 dilution 
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of 0. 1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 
environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 ^il of diluted ExtrAvidin-AIkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 
5 PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in triplicate are prepared from the working dilution of the 
ExtrAvidin-AIkaline Phosphotase in glycine buffer: 1:5,000 (10^) > 10°= > 10' > 10 ' ^5 
fil of each dilution is added to triplicate wells and the resulting AP content in each well is 

10 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 fil of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 n\ of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 

15 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ngj. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

20 invention. 

It win be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 
25 The entire disclosure of each document cited (including patents, patent 

applications, journal articles, abstracts, laboratory manuals, books, or other 
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disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of tlie sequence 
listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. 
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InlcmationalopplicationMo. 



UNASSIGNED 



DVDICATnONS RELATING TO A DEPOSITED MICROORGANISM 
(PCTRule 13iM) 



. The indications made be 



to the microorganism referred to in the description 



B. roENTIFICATTONOFDEPOSIT 



Furtherdcpositsare identified on an additii 



Natneofdepositaryinsfituti<m Ameriran Type Culture Collection 



Address of depositary institution {including postal code ami country) 

10601 University Boulevard 
Manassas. Virginia 20 11 0-2209 
United Slates of America 



C. ADDITIONAL TNDTCATIONS(7i?ovei/(aiAi/«Dy<7pp;icflWe; Thisinfoimationiscontimicdonanadditioiialslieel Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (iflheindScalioTLianmlforalldesi^aledStmes) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which apf^ication lias been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATEFl]RNISHINGOFINDICATIONSf/eovei/flnftj/no?apj)/jVaA/i.; 



1^ Til is sheet wjsfeceiWi 


vith the uuemationa] apphtalion 


I 1 This sheet wasreceivedby the IntematioflaiBureauon: 






Authorized officer 
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ATCC Deposit No. 203959 

CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the apphcant with 
the Norrt'egian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of'a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refiisal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an ejcpert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the fiimishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203959 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later (hat at the time when the application is made 
available to the pubhc under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the fiimishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the appHcant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the apphcation is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

I . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 

No:Z, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO:Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X, 

20 having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologuc of the SEQ ID 

NO:Y; 



wo 00/61626 



PCTAJSOO/09066 



423 

(i) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 

5 

2. The isolated nucleic acid molecule of claim 1 , wherein the 

polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 

iO 3. The isolated nucleic acid molecule of claim 1, wherein the 

polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

15 4. The isolated nucleic acid molecule of claim I , wherein the 

polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X. 

20 5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 

sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 



25 



6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 
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7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim I. 

5 8, A method of making a recombinant host cell comprising the isolated 

nucleic acid molecule of claim 1. 

9. A recombinant host cell produced by the method of claim 8. 

10 10. The recombinant host cell of claim 9 comprising vector sequences. 

11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
15 included in ATCC Deposit No:Z; 

(b) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
included in ATCC Deposit No:Z, having biologicai activity; 

(c) a polypeptide domain of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z; 

20 (d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence included 

in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO:Y or the encoded sequence included in 
25 ATCC Deposit No:Z; 

(g) a variant of SEQ ID NO: Y; 
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(h) an allelic variant of SEQ ID NO;Y; or 

(i) a species homologiie of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 11, wherein the secreted form or the 
full length protein comprises sequential amino acid deletions from either the C- 

5 terminus or the N-terminus. 

13. All isolated antibody that binds specifically to the isolated polypeptide 
of claim 11. 

10 14. A recombinant host cell that expresses the isolated polypeptide of 

claim 1 ! , 

15. A method of making an isolated polypeptide comprising; 

(a) culturing the recombinant host cell of claim 14 under conditions such that 
15 said polypeptide is expressed; and 

(b) recovering said polypeptide. 

16. The polypeptide produced by claim 15- 

20 17, A method for preventing, treating, or ameliorating a medical condition, 

comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 11 or the polynucleotide of claim 1. 

1 8. A method of diagnosing a pathological condition or a susceptibility to 
25 a pathological condition in a subject comprising: 
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(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological conditior or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

5 . 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 
10 (b) diagnosing a pathological condition or a susceptibility to a pathological 

condition based on the presence or amount of expression of the polypeptide. 



20. A method for identifying a binding partner to the polypeptide of claim 
11 comprising; 

15 (a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the ' 
polypeptide. 



21. The gene corresponding to the cDN A sequence of SEQ ID NO:Y. 

20 

22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

25 (c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 
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23- The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 49 Human Secreted Proteins 

<130> PS545PCT 

<140> Unassigned 
<141> 2000-04-06 

<150> 60/128,698 
<151> 1999-04-09 

<150> 60/176,926 
<151> 2000-01-20 

<160> 160 

<170> Patentin Ver, 2.0 



<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 240 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca acccccatcg 3 60 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 
atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga ... 540 

ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 

gactctagag gat 733 



<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 



<400> 2 

Trp Ser Xaa Trp Ser 
1 5 
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<210> 3 

<211> 86 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttocccg aaatgatttc 60 
cccgaaatat etgceatcte aattag 86 



<210> i 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 4 

gcggcaagct ttttgcaaag cctaggc 27 



<210> 5 

<Z11> 271 
<212> DNA 
<213> Homo sapiens 

<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 120 

gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 

ttt-tggaggc ctaggctttt gcaaaaagct t 271 



<210> 6 

<211> 32 

<212> DNA 

<213> Homa sapiens 

<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg ' 32 



<210> 7 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gcgaagcttc gcgactcccc ggatccgeet c 31 



<210> 8 

<211> 12 

<212> DNA 

<213> Homo sapiens 
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<400> 8 
ggggactttc 



cc 



12 



<210> 9 

<211> 73 

<212> DNA 

<213> Homo sapiens 

<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
ccatctcaat tag 73 



<210> 10 

<211> 256 

<212> DNA 

<213> Homo sapiens 

<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 60 

caattagfcca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 

cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 180 

ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 240 

cttttgcaaa aagctt 256 



<210> 11 

<211> 1124 

<212> DHA 

<213> Homo sapiens 



<400> 11 



ggcacgaggg 
tgtgtggaca 
tgcctcctgg 
cagcagttcg 
aagttggacg 
gcgcgctact 
acagacacac 

atctgggagc 
ctccagcatg 
gagacctaca 
tgcagtgcag 
gagtgccaag 
gacagagcca 
cccagaatgc 
cgcagtggag 
agtgaaggct 
aaccggacca 
tggcctccag 



aatttgagat 
gcctctctct 
tggaactgct 
agggcagccg 
ggcaagtgtg 
gcctcacaag 
tgctggacca 
ctgaaaccca 
ggctggagcg 
tgttcagcGc 
ggctggatgt 
aggcttctaa 
tcaagcactg 
aatgagggct 
acGcctgaac 
agcagagcgg 
cgagacttcc 
ggagggccag 



tgcactgaag gccctctcag 
cagcaccttg agccgtatgc 
ggagcatagt ccctggagcc 
ttggcatact gtggccccct 
gatcgccctg tacaacctgc 
ttttgccaag ggacggctac 
gctgcccaac ctggcccact 
gcctcctaag aaggacctgg 
agaaaacaga ggcaagtggc 
ctcagagcag gacctgcggc 
gctagaggca gtggctccag 
gcgctgctca cgatgccaga 
ggaaaagcat ggaaagactt 
gcagttgctg agggccgacc 
ctcaagatca cggtccagcc 
gcggtaaagc tgctgaccga 
tgccccaccc agtgggtagg 
ggccggatgt ggggaccctc 
aaaaaaaaac tcgagggggg 



tactacgcta catcacagac 
ttagcacaca caacctgccc 
ggcgggaagg aggcaagctg 
cagagcagca aaagctgagc 
tgctaagccc tgaggctcag 
tcaagcttcg ggccttcctc 
tgcagagttt cctggcccat 
tgttggaaca gatcccagaa 
aggcaattgc caagcaccag 
tgcaggcgcg aaggtgggct 
agcggccccg gtgtgcttac 
atgagtggta ttgctgcagg 
gtgtcctggc agcccagggt 
acccatgcca agggaatcca 
tctgccggag ccccagtctc 
tctccctcct cctcacccca 
ccaagtgtgt tgcttcagca 
ttcctctagc acagtaaagc 
gcec 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
lOSO 
1124 



aaaaaaaaaa 



<210> 12 
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<211> 1522 
<212> DNA 
<213> Homo sapiens 



<400> 12 

ggcacgaggg agagcggggc ctacggcgcg gccaaggcgg gcggctcctt cgacctgcgg 60 

cgcttcctga cgcagccgca ggtggtggcg cgcgccgtgt gcttggtctt cgccttgatc 120 

gtgttctcct gcatctatgg tgagggctac agcaatgccc acgagtctaa gcagatgtac 180 

tgcgtgttca accgcaacga ggatgcctgc cgctatggca gtgccatcgg ggtgctggcc 240 

.ttcctggcct cggccttctt cttggtggtc gacgcgtatt tcccccagat cagcaacgcc 300 

actgaccgca agtacctggt cattggtgac ctgctcttct cagctctctg gaccttcctg 360 

tggtttgttg gtttctgctt cctcaccaac cagfcgggcag tcaccaaccc gaagacgtgc 420 

tggtgggggc cgactctgtg aggcagccat caccttcagt tcttttccat ttctoctggg 480 

gtgttggcct ccctgggcct accagcgcta caaggctggc gtggacgact tcatccagaa 540 

ttacgttgac cccactccgg accccaacac tgcctacgcc tcctacccag gtgcatctgt 600 

ggacaactac caacagccac ccttcaccca gaacgcggag accaccgagg gctaccagcc 660 

gcccGctgtg tactgagcgg cggttagcgt gggaaggggg acagagaggg ccctcccctc 720 

tgccotggac tttcccatga gcetcctgga actgccagcc cctctctttc acctgttcca 780 

tcctgtgcag ctgacacaca gctaaggagc ctcatagcct ggcgggggct ggcagagcca 840 

caccccaagt gcctgtgccc agagggcttc agtcagctgc tcactcctcc agggcacttt 900 

taggaaaggg tttttagcta gtgtttttcc tcgcttttaa tgacctcagc cccgcctgca 960 

gtggctagaa gccagcaggt gcccatgtgc tactgacaag tgcctcagct tccccccggc 1020 

ccgggtcagg ccgtgggagc cgctattatc tgcgttctct gccaaagact cgtgggggcc 1080 

ataacctgcc ctgtgcagcg gagccggacc aggctcttgt gtcctcactc aggtttgctt 1140 

cccctgtgcc cactgctgta tgatctgggg gccaccaccc tgtgccggtg gcctctgggc 1200 

tgcctcccgt ggtgtgaggg cggggctggt gctcatggca cttcctcctt gctcccaccc 1260 

ctggcagcag ggaagggctt tgcctgacaa cacccagctt tatgtaaata ttctgcagtt 1320 

gttacttagg aagcctgggg agggcagggg tgccccatgg ctcccagact ctgtctgtgc 1380 

cgagtgtatt ataaaatcgt gggggagatg cccggcctgg gatgctgttt ggagacggaa 1440 

taaatgtttt ctcattcagt caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1500 

aaaaaaaaaa aaaaaaaaaa aa 1522 



<210> 13 

<211> 831 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (595) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 
<222> (602) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (631) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 
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<222> (632) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (644) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (658) 

<223> n equals a,t,g, or c 
<220i- 

<221> SITE 
<222> (688) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 
<222> (718) 

<223> n equals a,t,g, or c 



<400> 13 

gagagagcag ctggaacaga gagtcccaga gaactacttc tatgtgccag acctgggcca 60 

ggtgcctgag attgatgttc catcctacct gcctgacctg cccggcattg ccaacgacct 120 

catgtacatt gccgacctgg gccccggcat tgccccctct gcccctggca ccattccaga 180 

actgcccacc ttccacactg aggtagccgg gccactctgc tagagtccat ccgccaagct 240 

gggggcatcg gcaaggccaa gctgcgcagc atgaaggagc gaaagctgga gaagaagaag 300 

caggaggagc aggagcaagt gagagccacg agccaaggtg ggcacttgat gtcggatctc 360 

ttcaacaagc tggtcatgag gcgcaagggc atctctggga aaggacctgg ggctggtgag 420 

gggcctggag gagcctttgc ccgcgtgtca qact.hc.nt.aa ctcctcr.ggc gccaccgcag 480 

cagccacagg cagaggaqqa cgagqacgac tgggaatcct agggggctcc aLgacacctt 540 

cccccccaga cccagacttg ggccgttgct ctgacatgga cacagccagg acaanctgct 600 

cngacctgct tccctgggag ggggtgacgg nnccagcact gtgnggagac cagcttcnag 66 0 

gagcggaagg ctggcttgag gccacacngc tggggcgggg acttctgtct gcctgtantt 72 0 

catgggggga cggctccacc cagcctgcgc cactgtgttc ttctcttaag aggcttccag 780 

agaaaacggc acaccaatca ataaagaact gagcaaaaaa aaaaaaaaaa a 831 



<210> 14 

<211> 536 

<212> DNA 

<213> Homo sapiens 



<400> 14 

ggcacgagga gttatcagtc tggttagagc tgggctaaac atttagtctt accatcagtt 60 

taaaagcacc tggaccagtt agttgctgta caggcaaagt caaagggaga agcctggcct 120 

ctctctactc agtcaaggtt catgacttta ggagactgca atgaaccagg cataccagga 180 

aaggaaaagg ttaactgagg ttgaaaaaaa aactttatgt ggcactttta aacaagcagg 240 

ttggtttggc ttgtgtgact atgatggtgc ctgattttga gcagagcaat ttgtgttgtg 300 

acattttaaa atccattctg gcacttggtg atgaatgtgt tggctggcag ctaagaactt 360 

gctagaatgc aagtatgcaa gtcttcacca tttataatcg acacttcctt tccaggaaag 420 

■ agcctttcta atctttgaat cagtggattt atcaatttgc ataaaatatg ccatcctcaa 480 

tgaacacatt tatcatctac cacttaactt tccttctgtt aaaaaaaaaa aaaaaaaa 538 
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<21Q> 15 

<211> 2158 

<212> DNA 

<213> Homo sapiens 



<400> 15 

gagattttgg agagaccagc ccagcttgca aatgcaaggg agaeceetca cagcecaggg 60 

gtagaagatg cccctattgc taaggtgggt gtcctggctg caagtatgga agccaaggcc 120 

tcctctcagc aggagaagga agacaagcca gctgaaacca agaagctgag gatcgcctgg 180 

ccacccccca ctgaacttgg aagttcagga agtgccttgg aggaagggat caaaatgtca 240 

aagcccaaat ggcctcctga agacgaaatc agcaagcccg aagttcctga ggatgtcgat 300 

ctagatctga agaagctaag acgatcttct tcactgaagg aaagaagccg cccattcact 360 

gtagcagctt catttcaaag cacctctgtc aagagcccaa aaactgtgtc cccacctatc 420 

aggaaaggct ggagcatqtc agagcagagt gaagagtctg tgggtggaag agttgcagaa 480 

aggaaacaag tggaaaatgc caaggcttct aagaagaatg ggaatgtggg aaaaacaacc 540 

tggcaaaaca aagaa-tctaa aggagagaca gggaagagaa gtaaggaagg tcatagtttg 600 

gagatggaga atgagaatct tgtagaaaat ggtgcagact ccgatgaaga tgataacagc 660 

ttcctcaaac aacaatctcc accaaggaac ccaagtctct gaattggtcg agttttgtta 720 

gacaacacct ttggctgaag aatttcacta ctcagaatca gaaatcccag gatgtggaac 780 

tctgggaggg agaagtggtc aaagagctct ctgtggaaga acagataaag agaaatcggt 840 

attatgatga ggatgaggat gaagagtgac aaattgcaat gatgctgggc cttaaattca 900 

tgttagtgtt agcgagccac tgccctttgt caaaatgtga tgcacataag caggtatccc 960 

agcatgaaat gtaatttact tggaagtaac tttggaaaag aattccttct taaaatcaaa 1020 

aacaaaacaa aaaaacacaa aaaacacatt ctaaatacta gagataactt tacttaaatt 1080 

cttcatttta gcagtgatga tatgcataag tgctgtaagg cttgtaactg gggaaatatt 1140 

ccacctgata atagcccaga ttctactgta ttcccaaaag gcaatattaa ggtagacaga 1200 

tgattagtag tatattgtta cacactattt tggaattaga gaacatacag aaggaattta 1260 

ggggcttaaa cattacgact gaatgcactt tagtataaag. ggcacagttt gtatattttt 1320 

aaatgaatac caattt.aatt ttatagtatt tacctgttaa gagattattt agtctttaaa 1380 

ttttttaggt taattttctt gctgtgatat atatgaggaa tttactactt ratgtcctgu 1-3 -3 0 

tctctaaact acatcctgaa ctcgacgtcc tgaggtataa tacaacagag cactttttga 1500 

ggcaattgaa aaaccaacct acactcttcg gtgcttagag agatctgctg tctcccaaat 1560 

aagcttttgt atctgccagt gaatttaccg tactccaaat gattgctttc ttttctggtg 1620 

atatctgtgc ttctcataat tactgaaagc tgcaatattt tagtaatact tcgggatcac 1630 

tgtcccccat cttccgtgtt agagcaaagt gaagagttta aaggaggaag aagaaagaac 1740 

tgtcttacac cacttgagct cagacctcta aaccctgtat ttcccttatg atgtcccctt 1800 

tttgagacac taatttttaa atacttacta gctctgaaat atattgattt ttatcacagt 1860 

attctcaggg tgaaattaaa ccaactatag gcctttttct tgggatgatt ttctagtctt 1920 

aaggtttggg gacattataa acttgagtac atfctgttgta cacagttgat attccaaatt 1980 

gtatggatgg gagggagagg tgtcttaagc tgtaggcttt tctttgtact gcatttatag 2040 

agatttagct ttaatatttt ttagagatgt aaaacattct gctttcttag tcttacctag 2100 

tctgaaacat ttttattcaa taaagatttt aattaaaaaa aaaaaaaaaa aaaaaaaa 2158 



<210> 16 

<211> 728 

<212> DNA 

<213> Homo sapiens 

<400> 16 

ggcacgagaa taaaaaaaaa ttagtcgtgg tgccacttgc ctgtggtccc cactgcttgg 
gaggctgagg tgggagaatt gottaagcct gagagttgga ggctcagtga gccatgatca 
tgccactgca ctccagcctg ggtggccatt gaattctgcg tggattgcct cagtttgcct 
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tgtcagccaa cttccactgg ctgccttggc actgccatga cagcacagct ccacaccaga 240 

gctggggttt ctcttcagto ctgggtaccc cttggcagag ggatttgctg aggaaaatta 300 

ggtatccttc ctagccctcc acacacttcc aaaccagggc tgcggatctg atggatgcca 36 0 

ggaagacagc cttgggctga gagtgacatc actgcaagag ttgagagcca gcgtctaaag 420 

tgtccacggc atcctgggag gttttatcct tggtgactct aatggtagat ttttgtccac 480 

cttgttctat ttgcttttgt ttgtttttga tttttctgtt ttaaaatttt aaggagagat 540 

ggggtttcac cgtgttgccc aggctggtct caaactcctg agctcaagcg atctgcccac 600 

cttggcctcc caaagtgctg ggattatagg tgtgagccac cgcatocagc ccacattgtt 660 

ctatttgtat ttcatgaaag cagttctgaa tgagagtaaa tcaaaaaaaa aaaaaaaaaa 720 

aaaaaaaa 728 



<210> 17 

<211> 976 

<212> DNA 

<213> Homo sapiens 



<400> 17 

caaaaggtga gaaagacgte atcegccttt ttttaatcca tttcttttgc caccctatat 60 

gtctgttcag agatgggctc tcaagctgac tttgattctt ttagttgaga agtctcttaa 120 

agccatctag cccacctccc tcaattccct atgtgaggaa gcaaaacccc agggaagcca 180 

aagggctcct gtccaccctg acaccacagg ccgggggaga gtagggactc tacccccctc 24 0 

tccccttgta ggtgacacat gctctgccct ctgaggcagt cagcgaaggc aaatggtctg 300 

acttctttat gtggtcaaca ttttgataga atttctttat aatttgatag agattatatt 360 

atttttattt tattttgagt gggaagaatt ttaaaacctt tttatgtcaa ttaccatctt 420 

gtttctttca cctttgaaac aatgatttgt agcagagatg acattgtagc aacccagaat 480 

tatgcttttg gaatgtggtc ctcactgtac aggagaatgt gtaatctttt gttaaaattc 540 

ccagtgtgca tacattttct ggttcctcgg tccagttgct aaagttctta gtattttagc 600 

ctaacatatt tatcaccaac ttttctttaa aagtgttcct tttgtcactt agttactgat 650 

tttcctgggt ttgacataag tattctatga gatgatatat atgctttttt tgaaagctga 7 20 

ttctcatgaa ttcaagt.agc tgagttcctt tatgtttcgt ttattcacfca aaghagctga 7 80 

cacaaaacac accaaaacct agagcggtag ttttatgtaa atgctcatga gtttgtatua 840 

ataatataat tgttgatoca cttataattc gtgcaatact gtatgtatgt agagattgag 900 

ttgtcaatta aaaaaaatgt ggcctctttg tgatcataaa aaaaaaaaaa aaaaaaaaaa 960 

aaaaaaaaaa aaaaaa 976 



<210> 18 

<211> 2163 

<212> DNA 

<213> Homo sapiens 



<400> 18 

aatggcccag ccccacatgg cctgcagaca gtgctctgta aatagttgtt ttaatttagc 60 

tgaatgttag cattttagtc tttggcattt tagcgtttgg gaggtagatt aataaagtat 120 

attccttcaa gcctgctgtt gataccatga agactgggcg cctcagtccc agccctgtag 180 

ctgtgtgtct tgggccacca gtggcctgca ggacgaaggt actgttccat cacctgcggt 240 

gtgcctcagg atcaccaggt gcaggccccc accctcggag atgctgctgc agtgagtggt 300 

tceactgcct ggataaccct tgaggaacac gtcagttact gtcacgatgg ggcaggtgga 360 

gctccttcct attttttggg gtgetccctg tttgtaaagg ggagtttgtt cattgggaaa 420 

gacctgggtc ttgacacggc cctgccactt agtcccctac cctctccatt ccccaggctc 480 

cacccgtgct gctcaggtge aaatggactt gagagcatct atgtgctggt gaagcatgag 540 

gtctgagtag aaaaggggta tcccttgaga ccaccttggg accagtgctt gcaagcagcg 600 

agatatttcc ccagcaaaac caggcagctg ctaattaaat gcttagaacc aatgaaagct 660 

ggctgtggtc ctgcctgtga gctgcctact gctgccttct gaatgcatat atctgctact 720 
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gtagccccgg gttgtcaaac tatggcctgt gggccaaatc cagccacagt cggttcttta 7 80 

aagttttatc gaaacacaag caatggaaat gcccatttcc attgttgtct ccagttgctc 8 40 

tgctccgagg gcagtgttaa gttgtgcagc agaggcccct ccatgcaaag ctgaatatgt 900 

ttactatttg aactttttca gaagttctgc ttaaggacaa aataaagcct aaatccaaga 960 

acacttttaa aaatgaggaa atagtgaaca caatagacgg aagtctggaa gtttctaccc 1020 

atgccaagaa aagcatttta tgttttgttc acatatgttg tgcaattcaa atttttttcc 1080 

ctatattctc tgactagaca cttgtactga gtcaattggc gagtgtgtct gtctaaaagc 1140 

acaatatcaa aatatcactt aaagcatctt tacatagtgt gtttaagaaa aagttgttat 1200 

tcagcagaaa ggtaattcca attggtctgc atatttatca gcacttggta ttgtctgttt 1260 

cttattttag ccattctgat aggtgtgtac tgatatctaa tcatggcttt aatttgaatt 1320 

tccctaatgg ctgatggtga acatcttttc atgtgcattt ctgtcatctg tatgtctttg 1380 

gtgaagagtc ttcaaatctt ttgttcatct taaaattgga ttgttatatt accattgggt 1440 

ttaagaatct acatattatg gatacaaata tgttgtcaga tatgtgtttt gcagcatttt 1500 

ctcccagtct gtagctkgyc tttaaaaaaa aaattttttt tytttttttt ttttagagat 1560 

gggatcttgc tacgttggcc aggctggtct cgaactcctg gcctgaagtg atccttctgc 1620 

cttggcctcc caaaatgctg agattgtagg catgagccgc catgcctagc ccagcttgtc 1680 

tttttgttta cttaccagtg tttttcagag aacaaaaatt ttaatttgat gaagtccaat 1740 

taattaaatt tttaaaatag agtgtgattt ttttgtcatg tctaagaaac tattgtctag 1800 

tcctaggtcc taattctcct ttgttttctt ctaaatgttt tattatttta catgttaacg 1860 

tttagattta tgatctattt taagtttttt ttaagtatga ggtttatgtt ttttgtttgt 1920 

gtttaggagc atatggatgg atgtctagtt gttccagcac catttgttgg aaagacyatc 1980 

ctttctctgc tgaatttctt ttatatcytt gycaggaatt agccatattg gtatgggtct 2040 

atttctagac tttttattkt ctcccattga tctgtacatc tctccttttg ccaataccac 2100 

ataagtcaag atgactatag c-tttgtaata agtattaaaa tctggtaata taaaaaaaaa 2160 

aaa 2163 



<210> 19 

<211> 1616 

<212> DNA 

<213> Homo sapiens 

<400> 19 

ggcacgaggg aacattctgg taatttgtag agatctgttg gcatctctgc ttcacaaact 60 

ggaaaaaatc atttgtaagt cttgctaatt acttttcttg gagaagaaaa aaaatgctac 120 

agttgcaaac aaatgtatag ttttcaaaaa gaagcaactt ttttgctccc cagtttattc 18 0 

ttagtttcca gcccacgcct tgcgatagcg ataggcatag tgatggcctc aattctttct 240 

ctcttgcatc cgtacctttt gctgtgtgac tttgcagctc ctctcattaa agaggcagag 300 

ccccctctcc cacccatagg agcaggtttt gagagtaaca gaatgaagtg aaaatgacac 360 

tgtgccagtt ctaagaccag cccteaaagg ttcatgtgtt tctgcttgct ttcactgtat 420 

ttgaaatgtt gctgtgagaa agacatctct gaaacagctg aatggtccta agaaaaggat 480 

gagagatgca gggagcagag otcccaactg aggccagcct agatcaccta agagccaggc 540 

ccccagttta ctetcatgtg taagcaataa atgcttaccc cagcaatacc accaaggttt 600 

gtggttggtt taLaLacagc attaatgtgg caataggtgc aatacaccct gttaaacaaa 660 

ccatacacat atgactctaa ccctaatcat aaattgattc agtctgttca gttccacaac 720 

gctgtttcct ccagaatctc acagatgact tactaaatcc aacacaaata cacctcagac 78 0 

tttctgtcta gctcccaacc agttaaaagc aattctaaat attttttttc ttagtcgtag 840 

tgcaaaagta tattctctcc ctttctctat agttttctct cattttgtct tcagacctag 900 

aagcatgaga gcccagctgt caaagtcatc tagaccccct tcagaaggtc attaaatttg 950 

tctatttcac aggattgcaa gataaaatac agaatgccca gttgaatttg aacttcggat 1020 

aaacaacaaa ttttttttta gtataagcat atcccataca atatttggga tafcacttata 1080 

tttttatatt gtttatetga cgtteaagct aactgggcat cctgtatttt tcttagctaa 1140 

atctggcaac tgtgctattt cattgaaaac ctgaaagtgt acaaagaagg aagaagcaga 1200 

atctgccata tgagtaatag aagtgagcag gcccaggact ccctaagtca agaaaccaag 1260 

aggcgtcatt acggaaaaga gtaactcacc ctgtgtgctc cttggtagtt ctccctcagc 1320 
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gatgccccca tgttatgaat ggggaaaagt tcactgaagg gttcatagtg aagaaacttt 1380 

ttggatgatt tctgttggtg ggttttggat accttcaagg gatcagaaaa taatatactt 1440 

aggaaatttt ggtaatgtca tcattactct ctacattatt attatgacgg ttacaattgt 1500 

taaatctagg tggtgggtat gtgggttata ttgtacatga tttttaactt gtctgcatqt 1560 

ttgaaattat aataaagtca ataaataaat tattgagaca caaaaaaaaa aaaaaa 1616 



<210> 20 
<211> 1667 
<212> DNA 

<213> Homo sapiens 



<4 00> 20 

ggagtcgagt gggagtcggc cggccggcac gggcagcgcc gggaccccgc gggggacact 60 

gcagccggag cccgggaggg gccgcgccgc caccgtctga actaggatgt cccgacatga 120 

aggtgtcagc tgtgatgcat gtttaaaagg aaattttcga ggtcgcagat ataagtgttt 180 

aatttgctac gattacgatc tttgtgcatc ttgttatgaa agtggtgcaa caacaacaag 240 

gcatacaact gaccacccaa tgcagtgcat attaacaagg gtagattttg atttatacta 300 

tggtggggaa gctttctctg tagagcagcc acagtctttt acttgtccct attgtggaaa 360 

aatgggctat acggagacat ctcttcaaga acatgttact tctgaacatg cagaaacatc 420 

aacagaagtg atttgtccaa tatgtgcagc gttacctgga ggcgatccta atcatgtcac 480 

ggatgacttt gcagctcatc ttacacttga acacagagcc ccfcagagatt tagatgaatc 540 

gagtggtgtt cgacatgtac gtagaatgtt tcaccctggc cggggattag gaggtcctcg 600 

tgctcgtaga tcaaacatgc actttactag cagttctact ggtggacttt cttcttctca 660 

gagttcatat tctccaagca atagggaagc catggatcct atagctgagc ttttatctca 720 

gttatcagga gtgagacgtt ctgcaggagg acagcttaat tcctctggcc cttccgcttc 780 

tcagttacaa caactgcaga tgcagctgca gctagaacgg cagcatgccc aggcagcacg 840 

gcaacaactg gagaccgcac gcaacgcaac ccggcgtact aacacaagca gtgtcaccac 900 

tacaatcaca caatccacag caacaaccaa catagctaat acagaaagca gtcagcagac 960 

tctacagaat tcccagtttc ttttaacaag gttgaatgat cctaaaatgt ctgaaacgga 1O20 

gcgccagtcc atggaaagcg agcgtgcaga ccgcagcctg tttgtccaag agctccttct 1080 

gtccacttta gtgcgtgaag agagctcatc ctcagatgag gatgatcggg gggagatggc 1140 

agattttggt gctatgggct gtgtagatat tatgccttta gatgttgctt tagaaaacct 1200 

aaatttaaaa gagagtaata aaggaaatga gcctccacca cctcctcttt gatgacatcc 1260 

caattcgcag acaatgtcct ctgtgctgta tttgccaatg aaagtggaca acaactatct 1320 

tgggtttgtt tggtgattgt aatttcaggt ctgtcactct tgttacattg tgtacattca 1330 

aaaggaagag agaaaatata tatgataatc atttccactt aactaatfctt tacttctagc 1440 

aggtaaatgt aggtagcagt gcaggggtga tctctgcttc ctgtaccttg acatgcaaaa 1500 

ggctctccta atactccaca ttcaaactga agaggaaaat tgaaatctct aatgaagctg 1560 

ctgtgtgtat ttatgaatat taatgaataa aaactgcttg gatggtttac cttaaaaaaa 1620 

aaaaaaagga attcgatatc aagcttatcg ataccgtcga cctcgag 1667 



<210> 21 
<211> 939 
<212> DNA 

<213> Homo sapiens | 

<220> i 
<:221> SITE 
<222> (935) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 

I 



I 
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<222> (938) 

<223> n equals a,t,g, or c 



<400> 21 

ggtcacgagc ggaaagcgtg gcggctgctg ctagagcctt tccctttacc gcacccaagg 60 

agctggagcg acaacaacga cgtcgtttcc gtttccacca cctcttcctg ttcccgtcct 120 

tgaggacgcc gtgccgggtc agtgttagcc tccagccctg gttgtggaag gcgacagaag 180 

tcatggcgat gtttgagcag atgagagcca acgtgggcaa gttgctcaag ggtatcgaca 240 

ggtacaatcc tgagaacctg gccaccctgg agcgctatgt agagacgcag gccaaggaaa 300 

atgcctatga tctggaagcc aacctggctg tcctgaagct gtaccagttc aacccagcct 360 

tctttcagac cacggtcacc gcccagatcc tgctgaaggc cctcaccaac ttgccgcaca 420 

cagacttcac cctgtgcaag tgcatgatcg accaggcaca tcaagaagaa cggccaatcc 480 

gacagatttt gtacctcggg gacctgctgg agacctgcca tttccaggcc ttctggcaag 540 

ccctggatga aaacatggac ctcttggaag gtataactgg ctttgaagac tctgtccgaa 600 

agtttatctg ccatgttgtg ggtatcactt accagcacat tgaccgctgg ctgctggccg 660 

agatgctcgg ggatctgtcg gacagccagc taaaggtgtg gatgagcaaa tacggctgga 720 

gtgccgacga gtcggggcag atcttcatct gtagccaaga agagagcatt aaacccaaga 780 

acattgtgga gaagattgac tttgacagtg tgtccagcat catggcctcc tcccagtaac 840 

ttcaggtgtt taataaagat gtgttgactc agaaaaaaaa aaaaaaaaaa aaaaaaaaaa 900 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaanggng 939 



<210> 22 
<211> 1258 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (161) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (245) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (364) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (408) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (440) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1210) 
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II 

<223> n equals a,t,g, or c 



<400> 22 

gttctgggaa ggggtgtgat gcattaagga gatggtgtct gcatggtgcc accgcaggsc 60 

atggccagct ggatctgtgt cttctgcacc agcccatctg gatgcagtgc aacctgtctg 120 

gtctgctatc ctgcgttccc ctaactggca ccctcctggg nccagccagc agcaggacat 180 

agaccaaggo caacctcctc cacacccagg gcctctgcct tctaccctct gtggagtctc 240 

cattnaactt gggcattgac agggctgctt gactcaaaac aaccccagcc ctgccctgaa 300 

gccatctcgc cagtcagtca gagcteaaga ytytctcttt ctctggagaa gagcaggaaa 360 

gtantcccag ctaaccctca tgcagccacc actotgtgtc agaatctntt ctaggccatt 420 

gcattgaata agtcatttan tccatataaa cctgcaagga gtaggtgata ttgttaaccc 480 

cattttatag gcgagaaact gaggcatggt gagttaagtg accagcaagt ggaaatctga 540 

ggtttgaccc atctcctggt gtggagtcca gttctctcag cttcactgat ccttcctgat 600 

ttgtgctgag ttaggacccc ttgggaaccc ccatgggcag ggggtgctgg tgctagcatt 560 

tcctgtggat tatgggaggg ggatgtgtgg aggacctgtg tctactgttc ctctagcctc 720 

tgggggattt ggagaaccca ctctgcccag agatgtaagt catcttkgga watagatgag 7 80 

acttkttccc cctccccctk aatcccrggg cacagctcta tggaataagc tctagctgga 840 

acttgtaaag tttggcccas ccctccctgg gaggctagga gktgggraag agccaggaga 900 

ctcraagtgg tggtggtagt taatgtctat gtggttagac gttaaccagt tactctgtgg 960 

tgccaggcac tgtcctaggc acgctatagt tatcattgtc tcctttggtg cccccagaca 1020 

gcccaqggtc aagacaggta gcctcagttt acagatgcag cagtggaggc ttgcacaatg 1080 

agtaggtggc tttgttcaaa tcacagacot aggccaggta taaaagccta agtgtggtgt 1140 

aattccagca ctttgggagg ccaaggcggg gagattgctt gagtccagga gtttgauacc 120 0 

agccligggcn acat.agtgag accctgtctc: tacaaaaaaa aaaaaaaaaa aactcgag 125B 



<210> 23 
<211> 1889 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1859) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1364) 

<223> n equals a,t,g, or c 



<400> 23 

gttctgatta tgctgccttc acaaaacact ctaagtgacc taagtggtta tgaagcaaat 60 

gcatttatgg tgaaaacagt ctttgctcat tgctttotct tgtttcattt agtgacaaat 120 

gatcaagatg actt.gatttt tttfcccttct taacaatgtc ttttttattt aaaccaaagg 180 

tgaagccagt gtactttctc agtgagttct ctgcataaag actaatcagt gggaccaggt 240 

aaaaaggtca tataatacat tgtggagatt gcttacttaa tacttctgaa aaatggagta 300 

agggagaaac tgtaatgttg caatatgaac ctcccattgg gccttccata gggaaagctg 360 

tgactactct gaaatggaac ctagcattat atccttgtag ggtagattat aaatcatttc 420 

cagttcattt ctcttagagg tgattacctc tagccatcag ccttactcca tcccatgttt 480 

ggtatgcaat ttgagccaca aggctcgtat cgccaacagc tatatacatt ttgttccatt 540 

tttctgtctt acagagccat gataraactg tggttagtga gttaaaattc ctggagtaac 600 

tactgttttt ctcctttgaa acttaggttt ctaaagttgc acctaaggaa tctgtcacat 660 

tttctgttga atcatggttt ttgtttttgt fctttaacaga tattccttct gatacggact 720 

tgaaaattag tgtatggtga cctgtgttta aaaaaaaaag tacaatacaa ctacatatag 780 
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ctatatagct taatgagact tccacccccc cccttttttt 
tagtagtctg gtgctggcca catttaagtc ttaaaaattt 
ttgtagacag ccctgttgtt gaaatcatgg ctttattcat 
gcctgaattt gttctaaagg aatatttaag agacataatt 
ttacacaaaa ctttttccta aaacacggtt gtgaggtact 
gttaaaaaca gcagtgctgt attgyagtta tgtatattcg 
caggtaaaca tattcttttc tgagaggata aatacctgca 
ataattgagt cagggagtag taaatctgat ggagaattca 
atagtatgca agaeccttat tggcttttaa ttatacctga 
gtctctctgc atgtgagatt tggtgtaaca agatagaact 
aaggatagat atagtgcttt gttcatttta attgcaaagc 
aattacttga cttgccttga tttataggac tggggcttgg 
tctaagacat cgattacaga agccttatat acatggattt 
aagtcactgt tgtctaaaac taacttttct aagttatcaa 
aacaaggaga acttaatggc atgaaggatt gtgtgacaca 
ccactctctt cctttggcca ttagagggag gtgttgcctt 
attgttcact tgttaagaaa agtaaatcct: taaaaaaaaa 
ttaataccca gaagggattt tactcaatat ttccctaggt 
tccncttaaa accccaccgt gtattacaa 



tttttggttt 
ttaaattttg 
tttatttatt 
ttcttctctt 
gatgaggtgt 
tgtacagtat 
ttcagatatt 
ctttggggag 
aaccaaaatg 
ataatatata 
tgccaaaata 
agaaaatgag 
gattttgtat 



aacaacctaa 
ttggaaaagc 
tcattgacgc 
aaaaaaataa 
aaggaaaggg 



gttgttgttg 
ytgttgatgt 
ttttaaactt 
taccataaca 
aagtggagct 
, gtttagatcc 
ccaggtaaat 
gggaaaaaga 
gatattttta 
cagtatatgg 
gttgaagctt 
cagatgttcc 
ttgtagctga 
tttcttttcc 
cagcttactg 
ttagaagcaa 
ccaatttttc 
ggggttatnt 



840 
900 
960 
1020 
lOBO 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
15 60 
1620 
1630 
1740 
1800 
1860 
1889 



<210> 24 

<211> 1647 

<212> DWA 

<213> Homo sapiens 

<400> 24 

ggcacgagat gaagccctgt ccaggctatg ggcatcaaga cagcattgcc ggcggctgag 60 

ctgggcctct actctctggt gctgagtggg gccctggcct atgctggccg gggcctcctt 120 

gaggcttcac aagatggggc ccacaggaag gccttccggg agtctgtgcg acctggctgg 180 

gagtacattg gccggaagat ggatgtggct gacttcgagt gggtgatgtg gttcacctcc 240 

tttcgcaacg tcatcatctt tgccctctcc ggacatgtgc tgtttgctaa actctgcacg 300 

atggttgccc caaagctccg ctcctggatg tatgctgtgt acggggcctt ggctgtgatg 360 

ggcacaatgg gcccttggta cctgctgctg ctgcttggtc actgtgtggc cctctatgtg 420 

gcctcgcttt tgggccagcc ctggctctgt cttggccttg gcttggccag cctggcctcc 4 80 

ttcaagatgg accccctaat ctcttggcag agcgggtttg taacaggcac tfcttgatctt 54 0 

caagaggtgc tgtttcatgg gggcagcagc ttcacatgct gcgttgcacc agctttgcac 600 

tggagagctg tgcccaccct gaccgccact actccttagc tgacctgctc aagtacaact 660 

tctacctgcc cttcttcttc ttcgggccca tcaatgacct ttgatcgctt ccatgctcag 720 

gtgagccagg tggagccagt gagacgcgag ggtgagctgt ggcacatccg agcccaggca 780 

ggcctaagcg tggtggccat catggccgtc gacatcttct ttcacttctt ctacatcctc 840 

actatcccca gcgacctcaa gttcgccaac cgcctcccag acagtgccct cgctggccta 900 

gcctattcaa acctggtgta tgactgggtg aaggcggccg tcctctttgg tgttgtcaac 960 

actgtggcat gcctcgacca cctggaccca ccccagcctc ccaagtgcat caccgcactc 1020 

tacgtctttg cggaaacgca ctttgaccgt ggcatcaacg actggctttg caaatatgtg 1080 

tataaccaca ttggtgggga gcattccgct gtgatcccag agctggcagc cacagtggcc 1140 

acatttgcca tcaccacact gtggcttggg ccttgtgaca ttgtctacct gtggtcattc 1200 

cttaactgct ttggcctcaa ctttgagctc tggatgcaaa aactggcaga gtgggggccc 1260 

ctagcacgaa ttgaggcctc tctgtcagtg cagatgtccc gtagggtccg ggccctgttt 1320 

ggagccatga cttctgggcc atcatcatgt acaaccttgt gagcctgaac agcctcaaat 1380 

tcacagagct ggttgcccgg cgcctgctac tcacagggtt cccccagacc acgctgtcca 1440 

tcctgtttgt cacctactgt ggcgtccagc tggtaaagga gcgtgagcga accttggcac 1500 

tggaggagga gcagaagcag gacaaagaga agccggagta ggagggagcg ggtagaggga 1560 

tgggctctgc tcagctattc ttgggccaga tggggcctga ccgatagaat aaaagacttt 1620 

tctacaacaa aaaaaaaaaa aaaaaaa 1647 
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<210> 25 

<211> 1649 

<212> DNA 

<213> Homo sapiens 



<400> 25 

taaaattcat gattttgggc aaaaaaaaaa gcatatcaaa acaaaatttt aactactaat 60 

gggaaggtta aaaagctgcc acgtatttct agtacaatgt atccaataag agcaaggaca 120 

ttgttaaatg gaaoaagaca gctgggaaag gccccactat ctctaataga attgtgctac 180 

tataaaacat gaagatatca gcaatttggc cacttgcagt tttttfccagc atgttaaagc 240 

aagtgctaag tactttatta gtactttatt tagtacttta ttttaaaggt ctagaaaaca 300 

acagtcttcc tggaggccco agaatccctt tcatgggatt cataagggac tcaggtattc 360 

ttattttctg ccaaaaggtg tgcfctattta gggactcttt tacgatactt tgtttctgaa 420 

gttaggtaga tcttggttta ctgtgccaag gtcctaccta gcattccctg taggaatatt 480 

tgaaattcca ctagctagtc taagaagtca aagcacaaaa ttaattgtca acgcttctct 540 

catattctta aaattgaagc agtttgcagg gaagaacaag aatgaggtgt ccctgccttg 600 

gtaaagcaac tgccaaattt tgttctagaa agaatcccca agtgtgtgga tctattataa 660 

tttctttatc ttttatgaat gagggcatct tttctacttg agcaagatca tggtccttga 720 

ccagtgggct tttccttcat atctgtcttg tgtagttgtg cttttccttt ggctcgtttt 780 

tggtctgtca gggtaaccag cagtgcacaa tatgagacaa atgctcttta gagagaaatc 84 0 

tggtgagact gtagaaccca gagcaaaact gttttttttt cagtctctgt tttcttttct 900 

aaatgctata gaaaataaag gcacctgaaa agaaactact acfcttaacac tgctgtggaa 96 0 

ggcctttgct ttataagaaa aatattatta gctatgggaa agtaatgttc tttatgtaaa 102 0 

gacttaaaaa tagactaata gtttacagag ttattatata aaatacgatg tgaatttatt 1030 

tcaaacaagt tgtgaaggta ccaaaaacca caataaaagt taatatatat aaaaactact 1140 

agaacaaaaa agcttgaagg tgtgggggtg gagggtatgg aagaccaaaa gtaaatttaa 1200 

aaaagaaatt tttgaaagga aacagcttta tcaggggaag ttaaatataa cactccgttt 1260 

ttttcttctt tctaataatg atatggatca acaaatgcaa tttgaacttt ttaagataac 1320 

tctaaatgtg ttttgtttct taaatgcaca attgattctt ctatactgta atgcttcttt 1380 

gctgacgctg gaaaatggtc agactgctga ctttgtgcct ttaaaatgca ttctgctttg 14 40 

acagtggcag actttttggt gctggagaag attcactagc agtcttatat gtgcttttca 1500 

ggaaafcatct ttctacttaa ggccttgaga gattcaaagt ggcatgactt aggcttggac 1560 

caaatataag atcttttaca ttgcaaacaa aatgttgtat tgaataaaag ggttaaaaaa 1620 

atcataaaaa aaaaaaaaaa aaactcgag 1649 



<210> 26 

<21t> 1807 

<:212> DNA 

<213> Homo sapiens 



<400> 26 

tcgacccacg cgtccgagag agtgtccttt gtgccagtat tacaagaagc ccaaacttta 60 

tttttataaa gggagaggat gactttctca atcaagtgcc accagataaa aacaactgca 120 

gaggctggaa ctgccacagg ctgtatgaaa ggccactttg gaaagggttt ggatgagctg 180 

gtggccttca acctctgcct gcatctgcca ctttctgcta ccctagggag gccaggagga 240 

gcttcggagg accatcgccc cactggtcta gccatcatga cacctctgga ggtgtcaagc 300 

tcctgaaaca agctcattfcc agtttctggc aaccccgtgt atttccgttt tccccctaaa 360 

gaacatatca taatcatt-gc acaaataacc atgttctttg gtaatgaagc cagaaaagaa 420 

agcgcaaaag aatggtgact catttggact cttatctgtc ttggaatgtc actgcttcat 480 

tgccttctct gattgccttt tgcatgtaaa actatgtgtc tggagtcttt tgccatctgg 540 

atcttagtac ctctttatta tgtgcaattt attcctcagg tgtggaaatt tctactgcaa 600 

ttgactacgt ttgattattt tgagcttgtg aaagatttct gaacagtgat tgtcccgtta 660 
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atagccGctc 
cattactgtg 
tctaagaggt 
ttgctatcac 
tccttccaag 
tgtgtaagaa 
ttttattcca 
ctattttttt 
ataaatagcc 
ggaccgaaga 
tacacattgt 
atccctgttc 
tgcaggttga 

cgtgttcatc 
aaaatatata 
gettcattta 
taatgctttt 
ggttaaacta 
aaaaaaa 



agaagatgtt 
cctagtcgtg 
acattcttcc 
agtatcattg 
tctgagctgt 
gcactttcag 
aaaatttaga 
ttcytaatcc 
atgtgaattc 
acgggccagg 
aaagactgac 
gatttgtgct 
agtatatgta 
aaccattggc 
ctgtgtattt 
tatatttacc 
tttaatgcea 
agctgctcgc 
ataaactagt 



ccctgctgat aacagcatcc 
gggaaagaga tggggctgta 
agatggaatc aataactttt 
ttaagtgaca cttttgtctc 
gctggggttt gaactaaaag 
aatgttgtcc tttttaagaa 
gaacaaaccc ggaatatgaa 
cataatacag ctcctaaaag 
cacaagaagc accagggaaa 
aagtcctcca atttcctttg 
tgggtttcaa ctagtcaaaa 
tctgtgcttg taggagagat 
gcctcagcct gatattcttg 
ctggttgagg gcgtgaccac 
atactgtata tgtagagtct 
ttttttaaag acaatggaaa 
ctttaaatgt cttaaatttg 
atgcttgtct ttctgcatct 
ttgggacttg gctggcatgt 



tattttactt 
tagattatct 
ttttttccag 
tcataacacc 
ccatatgtgg 
atgattctca 
gtgcagattg 
ttgtgtggga 
gtttagagat 
gtctttccag 
agcactttct, 
ggccagggtg 
gtgcgaaggt 
caagacatat 
agatttatat 
ttccaagtag 
tttcctggtg 
ccatcatctg 
gctgccagac 



acttttatag 
gaatcatttg 
gttcccgtgc 
atcacactct 
aatattgaca 
aaataccagt 
taacatggag 
tttgcgttgc 
ttgcggcaat 
gagattggac 
tctgttttca 
gcagccctca 



atgttgtgcc 
actgcaatgt 
ctaaaaotta 
gacagccggg 
tttacctttt 
ccaaagggaa 



aaaaaaaaaa 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1807 



<210> 27 

<211> 1408 

<212> DNA 

<213> Homo sapiens 

<400> 27 

ggcacgagcc ctcgagtcca ctgttatttc ctfccactttc aataggctgt cattaaattc 60 

tccttcccca ttatcagtgc cactgcttct tctcttccat gttcacagtc ttacttttag 120 

agctgtttag tcatcctacc tatgctggtt tctccatagc ctttgaattc tgtgtttgat 180 

acttttgaac agaacatcta aaagctccct ttctgtattc caacactcat agggtgattc 240 

tcattaagaa aacaaaacca aaaattgagc tcagactaaa ggaattcttt tttgactaaa 3 00 

tagtgattaa gttatgatat tcctgttggc ctaagaacaa tgcctatgat ttagttgtgt 360 

tatgtatatt tgtacttata accaaacaat cgattgggta caagtagcct tagggcaata 420 

cttccttaaa aacatgtttc tgataaacta aagctttagc attaaccaga agtcataatt 480 

taatagtatt gtaaaaatac ctcatttatt ttaaatcctg tgttgggtag aggattacag 540 

ttgtcatttc aaatacatga atctcttgtc aaaagagtac tttgacagtt tcatggtaag 600 

accccttcat atactacctc aaggagtgag atttttattg tgcatgttgt ttggatgtat 660 

ggggttggag aggtaggttg agcctaaaat ttcctaatta ctttactctt ttacgtgttt 720 

cttattgcaa aggcaagaaa ttgttttcaa gtttgtcatt actaataaca aagagatctt 780 

tttgtttttt ggcagtggtg aggatgagat tgatggagtt gctgctttag cttattggag 840 

gtgtggatca ttttattttt tgtgtttgac cggtcaagtg acttagtgag aagggggaag 900 

tagtagaaca aggagttcca tctgtaactg tgaacagtca attgtgataa ctcactacct 960 

ttagaccagt caataattat tttaaagcct gggattatac aatatttgtt aactatggta 1020 

tcaatttgta acttaaattc atctcaattc tttgtcctaa gcagctctca gtttcatttt 1080 

ttttgtttgc tgtagaagaa aatattaagc caggctgggc acggtgctca cgcctgtaat 1140 

cccagcactt tgggaggccg aggcaggcgg atcncgaggt caagagattg agaccatcct 1200 

ggccaacatg gtgaaaaccg gtctctacta aaatacaaaa attagttggg tgtggtggcg 1260 

cacgcctgta gtcccagcta ctcgggaggc tgaggcagga gagtggcgtg aacctgggag 1320 

gcggaggttg cagtgagccg agatggcgcc actgcactcc agcctggcga cagagtgaga 1380 

ctctgtctaa aaaaaaaaaa aaaaaaaa 1408 



<:210> 28 
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<211> 541 
<212> DNA 
<213> Homo sapiens 



<400> 28 

ggaattcggc acgagaaatt cttgaagtct ggtgatgctg ccattgttga tatggttcct 60 

ggcaagccca tgtgtgttga gagcttctca gactatccac ctttgggtcg ctttgctgtt 120 

cgtgatatga gacagacagt tgcggtgggt gtcatcaaag cagtggacaa gaaggctgct 180 

ggagctggca aggtcaccaa gtctgcccag aaagctcaga aggctaaatg aatattatcc 240 

ctaatacctg ccaccccact cttaatcagt ggtggaagaa cggtctcaga actgtttgtt 300 

tcaattggcc atttaagttt agtagtaaaa gactggttaa tgataacaat gcatcgtaaa 360 

accttcagaa ggaaagqaga atgttttgtg gaccactttg qttttctttt ttgcgtgtgg 42 0 

cagttttaag ttattagttt ttaaaatcag tactttttaa tggaaacaac ttgaccaaaa 480 

atttgtcaca gaattttgag acccattaaa aaagttaaat gagaaaaaaa aaaaaaaaaa 540 

a 541 



<210> 29 

<211> 542 

<212> DNA 

<213> Homo sapiens 



<400> 29 

gagattgccc aagccggtct caaactcctg agctcaagtg atcctctgcc tcagcctcca 60 

gagtatctgg gattacatat gtcggctacc gtgtctggcc gttcacatct ttggccacta 120 

tttgcttgtg aaaaggtata atgaggtggt acttatcatt tttactgtgt ctcatgtttt 180 

gtatattttt gtttcatcaa ctaagatgca ctgtaacatc tctgaaatct ggatatatta 240 

tcaatggttt atcatagttt tgttagcaat acactgtctt ttagtggtgc ctaaaataat 300 

ggtatagttg tgaggtgatc ttagatttga tgaagcacag tatgcaggta ggcctaatgg 360 

gggaagatgg taatataaaa gcaagaagta tttttttttt gtaatgactg aaagctgttc 420 

tgtggatgac. ctaccctttc ctttaaacac gattctctca cttccaactc caaacttgct 480 

caactaatcc ttaaaaataa acttgagctg gaatttgaaa aaaaaaaaaa aaaaaaaaaa 540 

aa 542 



<210> 30 

<211> 1934 

<212> DNA 

<213> Homo sapiens 



<400> 30 

gcaagaaaat aaaataactt tctacctcta aattgaggct taggagtaaa aagcatfcttg 60 

tcctaaattt atcatttaaa atagcatcag taacttttga gctcatgtca atcaagcatt 120 

ggcagtcaga gattttatag ggaagactaa gtaaatccag tttccaagaa cctaaactga 180 

ttgaggctcc aagagtcaga ccaacaaaag ttttattctg tgttgtttac tggtaagaat 240 

attattatct tgatactacc tctcaagggt attgttacaa aatgccactt atggttaaag 300 

agatagatac aaagagttct atttgaoaga agcttgaaac tctggcatct atctgcccaa 360 

cgatgggggc tttcgttctg taatttaatc ctttgtagat acattatttg tgtgtaattt 420 

tatacgtgtt catatttttc tcattttgca ttgtgtaaag tgtacaaaat ctcaaagtat. 480 

aaaatactgc ttatattgct tgkaatttac agtgtgtaaa tattttctaa wtgtgtacat 540 

tgatgggggg gacaagtggg ttattcaggt ttttttttaa tgaccctttt gtattgcagt 600 

ttcaacagat aactgtccat caaatttaaa accactttga tacattttta tttaacagtt 660 

ccaataagaa aaaaatctct atttttaatt atatttctcc tttagaaaaa aaatacttca 720 

tggtccctct aaaataaatg gccagacctc agfcttaggcc cttgtattta tgactctggt 780 

agaggtctte agactccagg tcatagtcca gtcagtattt gcatttgggfc tctcatgaaa 840 



wo 00/61626 



PCT/USOO/09066 



16 



actttgtgac 
acttctccct 
atggtagaga 
caaacgaagc 
ttgtctaatt 
aggtacttgt 
ttgttactga 
atgcattgat 
ggtgcctttg 
agcttgcttt 
tcatccaggc 
ggggactggc 
atgaaaattt 
ctgtggtggt 
agttagcatg 
gtgcatttgt 
aaatacagat 
aaagtcctat 



tctcttttag 
tgagtcccca 
gggagaaatg 
ttgcactgag 
ttatggatat 
aagtgtttat 
aaatataatt 
gtagccgtaa 
tcaccttttg 
cagcttcaca 
ttagttggag 
cagtaataat 
taagaggtag 
ttgtcgctaa 
atccatggtt 
ttttcctggg 
ttttttcttt 
gaatgtgtgt 



cacaagtagc ccatggtttt tcttccaaat caagtatttt 
tgctttgtct ccctcctgct gctattgccc ggtgaatggg 
ttcattgcac agagaatgtc aggccacttt ggggacttgg 
tggtggtgtg tttggcaata ttactgtgcc aaaaatcaco 
gtatggcaaa cttattaccc ttcttgcaag ctgcacatta 
gcttttgtgt gtaactgttt gccttttcta actgcttttc 
ctactagttt tatcacatta agaggctctc catgcacaaa 
agtaacagca tttgtacatt ttctatctcc tgatggcagt 
gaaggtttgc attttgtttc tgctttcaag cgcaaatagt 
aaaatctcct caaatgtaaa agatacaaaa tggcgtgtta 
tatttgcatt tttattttta tcaaaacaaa tataattggt 
gtgtggcgtc tttaagccaa gagtaatttt taaattaaaa 
cccattaaac aagctactga gttggagaat taggggatga 
ggaggcaaca gtagggtcca ggcggcgggg cacgtagagc 
attccttact catgaacagt gtcggcgcac ctcattatct 
cagtcctgtc agccagttaa tccaccagct cttaggaagt 
ccttttttt,t ttttttaaag attttatact acatcttgtt 
gtgtgtgtgc tattaaaact gctttttctc agtttgaaaa 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1934 



araaaaaaaa 



aaaa 



<210> 31 

<211> 1445 

<212> DNA 

<2I3> Homo sapiens 

<220> 

<221> SITE 
<222> (1017) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1441) 

<223> n equals a,t,g, or c 
<400> 31 

acagttcgcg tgcgtttcct tcgcctactt ggcctacatg ccttctgocc gtgaagcgat 60 

gtttcccctc gaaaggccgt aggctacgcc gtcagaatcg gtttttcagt gagttttgac 120 

ccctccgacg ctccgtcgcc tgacagaatc gcggcgttct tcgtaccgcc catcctccgc 180 

ggacgcccgc tgccatggcg actctgctgc gccctgtoct ccgtcggctc tgcgggctcc 240 

cgggcctaca gcggcctgcg gcagaaatgc ccctccgggc taggagcgac ggcgccggcc 300 

cgctatactc gcaccacctc cccacctccc cgctgcagaa agcgctgttg gccgccggct 360 

ccgcggcgat ggcgctctat aacccctacc gccacgacat ggtcgcagtt ctaggggaga 420 

ccacaggaca ccgcaccctg aaggtcctca gggaccagat gaggagggat ccagagggtg 4 80 

cccagatcct gcaggagcgt ccocggattt cgacatccac cctcgacctg ggcaagctcc 540 

agagcctgcc ggaaggctcc ctcggtcgcg agtatctccg tttcctggat gtgaacaggg 600 

tctccccaga cacccgagca cccacccgct tcgtggatga tgaggagcta gcgtatgtra 660 

ttcagcggta ccgggaggtg cacgacatgc ttcacaccct gctggggatg cccaccaaca 7 20 

tcctggggga gatcgtggtg aaatggtttg aggctgtcca gactggcctg cccatgtgca 780 

tcctgggtgc attctttgga ccgatccgac ttggcgctca gagcctgcaa gtgctggtct 840 

cggagttgat cccatgggcc gttcagaacg ggcgcagagc cccatgtgtc ctcaacctgt 900 

actatgagcg gcgctgggag cagtccctga gggctctgcg ggaggagctg ggcattacag 960 

caccacccat gcacgtccag ggcttggcct gagctcctga gccagcgggg cctggcntac 1020 

ctcccccatc ccctgcttcc cttggaggca gagggctcec ttgactacct ttgttcctct 1080 
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tctttgaaca ctgacccttg gacaacattt atcataattt gtcataacca ctgctgagtg 1140 

gccttgagga cgaaccccgc agggagcaag cagtacagtg gcattcccag ggggaccagc 1200 

agctacccaa ggagaaccat gcatgaacag tatcagtcgt ctgggctcat gctgggatgt 12 60 

cgcagtgctc ctgttgcaac tcctcccagc cagccaggtt tgctgggggc caggctgggt 1320 

gtcctcacag gagtgagggc tacacccaat tccaaaagcc tgagaagaga gaagtggagg 1380 

gggaggcgag tgtgtgaata aaggctccca tcaggtcaaa aaaaaaaaaa aaaaaaaaaa 1440 

naaaa 1445 



<210> 32 

<211> 1287 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> {1287} 

<223> n equals a,t,g, or c 



<400> 32 

ggcacgaggc amgatggcca ccaccaagcg cgtcttgtac gtgggtggac tggcagagga GO 

agtggacgac aaagttcttc atgctgcgtt cattcctttt ggagacatca cagatattca 120 

gattcctctg gattatgaaa cagaaaagca ccgaggattt gcttttgttg aatttgagtt 180 

ggcagaggat gctgcagcag ctatcgacaa catgaatgaa tctgagcttt ttggacgtac 240 

aattcgtgtc aatttggcca aaccaatgag aattaaggaa ggctcttcca ggccagtttg 30 0 

gtcagatgat gactggttga agaagttttc tgggaagacg cttgaagaga ataaagagga 36 0 

agaagggtca gagcctccca aagcagagac ccaggaggga gagcccattg ctaaaaaggc 420 

ccgctcaaat cctcaggtgt acatggacat caagattggg aacaagccgg ctggccgcat 480 

ccagatgctc ctgcgttctg atg-tcgtgcc catgacagca gagaatttcc gctgcctgtg 540 

cactcatgaa aagggctttg gctttaaggg aagcagcttc caccgcatca tcccccagtt 600 

catgtgccag ggcggtgatt tcacaaacca gaatggcact gggggcaagt ccatctatgg 660 

gaagaagttc gatgatgaaa actttatcct caagcatacg ggaccaggtc tactatccat 7 20 

ggccaactct ggcccaaaca ccaatggctc tcagttcttc ctgacatgtg acaagncaga 7 80 

ctggctggat ggcaagcatg tggtgtttgg agaggtcacc gaaggcctag atgtcttgcg 840 

gcaaattgag gcccagggca gcaaggacgg gaagccaaag cagaaggtga tcatcgccga 900 

ctgtggggag tacgtgtgag gcggcactct ctctgcttcc ccctccgctc ttgaccctgc 960 

atatccagga aggaactgcc agcctcagag gaggcagcac cgagggtgcc tgtttgaagc 1020 

aagcagcatt tgggatatgt gcccttcctc agggtctget tggagcagct cctctgcagg 1080 

cacagcctgg actattccca ggcacagctg tgggcccagg agccagctca ggtgctcccc 1140 

tccaccatgg gcaggctgtg caaaaagcac tggcttttct cagcatttgc tgctgggcct 1200 

ctcctgggac taccagtgtg gctcttacgt gttttctttg ctaaaataaa ccctagttct 1260 

tawaaaaaaa aaaaaaaaag gcggccn 1287 



<210> 33 

<21l> 1273 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> <37) 

<223> n equals art,g, or c 



<220> 
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<Z21> SITE 
<222> (45) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 
<222> (338) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 
<222> (820) 

<223> n equals a,t,g, or c 



<400> 33 

ctcgagtttt tttttttttt ttttgttatt gcaggtnagc atgtnacatt atttgtgtgt 60 

tgccttccct actagaacat cagctccaca agggcaggaa tttttgcctg ttgtcaccac 120 

gatgtccctg gcacccagta tgttcttggt gtctccattg atgatgcagg gatgtgtgga 180 

tatggggcag tggactgtga gcatgtgatg agcatgtgac ccagccccta gtgaccgcac 240 

cacatggcac aggttgctta taaaaaccat tttaaattaa aaaagggagg aagcatcagt 300 

gcacacagat ggggacacag gggcagaggg ccagcccnaa gtacagtgtg gtcaccccac 350 

agcccagtgg rcccagggca gactcccctc gcagcacaga cagctgaggc ccgggtgctg 4 20 

. gttcctctag gtacagcttt ggtccttgtg ggctcagagg tctgcctttc ggaaacttgc 4 80 

tctgttcaag gagttcctga ggccgggtgg ggtgggtgcc atcagctggg gcaggcgctg 540 

ggtaagcagg ggctgcagag cctcccgcag gcggcagtag ttgcgctcca gctcacggtg 600 

gtactccttc tggtccggcc caatcagggc yttatttttc cgcagcgcat cctcacattt 660 

cttgcagaag tccttgaagc agagccgcaa tttgttgtga tgccggaaga rcttggggtc 720 

ttccgggatc tctgctaaaa acacctgggc cacctccact ggcgtyagca ccgtctcctc 780 

ccggtggcac acacggatgc gagtcttgat gtaggggaan gcktggtcgg tgctgaagca 840 

gcgtcttacg cttgtgttgc tcgggcagct ccccgtgtgc gcgcccatcc ggcgtgaacg 900 

gcgtgcagaa caggaatgtg cgaagcccat agttqcggtc aaagtaggtc acccggtcct 9 60 

tgagctcgta ggtatcaaag tacggttcca catacgtgat ctggatgtag gccttttgtg 1020 

agtcaagctt ggacttgtcc acagggttag agtctttgat aatctcaacg acgtcgtcgc 1080 

caaatctctc cgtgtagaac tcctccagcc ggtgtgagat ctctgccagc ttcgtgatcg 1140 

atggctcctt gtacacaaac tcc-tgctcat ccaggtcacc gaagtgggcg ccgtagaagc 1200 

ccacgcggaa atacgtcccg aacacgcgct cccagccgga actctggtgc atgatcttgg 1260 

tgaaggctgt gcc 1273 



<210> 34 

<211> 582 

<212> DMA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (575) 

<223> n equals a,t.,g, or c 



<400> 34 

attcggcacg agtcggtgct cgctccatcg ggtctggcgg ggctggcagc ggcgaggacc 60 

cgggtctggc gctgtgggcc gggagccgtg gggcggcatg gaggggctgg ttgtcgccgc 120 

cggcggggac gtctccstgc acaacttcag cgcgaggctg tgggagcagc tggtccactt 180 

ccacgtcatg cggctgacgg actcgctgtt cctgtgggtg ggggccacgc cgcacctgcg 240 

caacctcgcc gtggccatgt gcagccgcta cgactcoatc ccegtgtcta cctccctcct 300 
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tggagacact tccgacacga cctctactgg ccttgcccag cgcctagcca ggaagaccaa 36 0 

caaacaggtg tttgtcagct ataaccttca gaacaoagac agtaacttcg cattacttgt 420 

agaaaacagg atcaaggaag agatggaggc tttccccgaa aagttctagc tgagtggcag 4 80 

aagtgagaat ttgtaaactt atgtacaatg tacgtgtaaa taaatggatt gaattcaaaa 540 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaanactcg ag 582 



<210> 35 

<211> 546 

<212> DNA 

<213> Homo sapiens 



<400> 35 

cggcacgagg tttttttttc tttttcatga ttcgtctttg agtacctcca ggctgaaaga 60 

ctgttgtacc agtaaaaact taaaggcaca aattctcctt gaagaccttc tcccttttat 120 

gtggccccat attttatgtt gctttatctt tgaaattttg catgaaaagg aaatgaatgg 180 

■attcgaatga aattgtcctt tagagcatga ttacttgttc ccatggacaa atatttttct 240 

ccccttgctc ttcctggcct gaaacacggg aaaccagagt caaaagttat ctccctctcc 300 

ctgtgatgcc ttgagatttt tttctgcgtt gtttaatgcc tgaaatccaa gtcttcctcc 360 

atgggaaaat actgttatac caaataattc tagatgagta acaaagatct ttttaggcct 420 

tcattttatg ttttttctta actgttatat tatgattgtg acatagatta tactactact 480 

aatttttgga tgtttcaaaa ggtcaagaag taaaagatgt tagaaagcaa aaaaaaaaaa 54 0 

aaaaaa 546 



<210> 36 

<211> 991 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (979) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 

<222> (990) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (991) 

<223> n equals a,t,g, or c 



<400> 36 

ggtgatctgc ttgcttcttt taccacaggt gatttttaag taacttgggt ttaatttaca 60 

gagatgaaac atgacagtct gagtaaaata cccagtgatg tagaagtgtg cctgtttatt 120 

atgtagatac agacatccag caaaaacagg agaatcacat gctttaaaga acactttctc IBO 

ttaggtttcc ttgagatatg ttcctccagt gcaagcaaga taatggttta cagaatttgc 240 

tttacacaaa acttgtcaag aactcatctg ttaaaagcaa ggaataacta gtttatattt 300 

tccaataatg ttcaaggttt tctccttaat atgtttgaaa ttattgattt tggcattttt 360 

ctaagcaatt tatgtaattt tatttgaaga aaatgttttg tataatgttt ttcccagcct 420 

aaacagggag agtcctaaca gtgttgtgct tgtatgattc tgagacttta tttgcgtaag 480 

tgatactact atactttatt tttgacccat gcctttttaa gctgtttcat attgaaaggt 540 
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ggaatattgt aaaaattttg tcaaagatgt actgtagtgc tatttgaagt acctgtaaca 600 

aaacagttgg ccctctgtat ccatgtactc tgcatctgtg gattaaacca attgcagatc 660 

aaaaatatta gaaaaaatat gtcattttat gtaagggact tgagtatact tggatttttg 7 20 

gtatctgtgg gttgggggga cggtccagga accaataccc catggatacc aagggacaac 780 

tgtacttatt tacctttatt gtcattgcaa gcttcttatg gaaatttata ggaatgaaaa 840 

tatacatgtt aagaagatta aacafctagat agtagatggt ttgttgcatg ctagaactgt 900 

tagtattgtt gaatcaatta ctttggtttc atgaaaaaat aaacgataaa tatctttaaa 960 

aaaaaaaaaa aaaaaaaant cgaggggggn n 991 



<210> 37 

<211> 960 

<212> DHA 

<213> Homo sapiens 



<400> 37 

tttttttttt tttttaaaac tacaattttg aacatttaat gaatgacaaa gacataacat 60 

ectctgaaaa atctgcaagt aaatcaatca tttttaaaca atrgctacca tatatttgta 120 

tcttctcctt gggaaaaact ttggaaaaaa aaacacgcac ataagtatca taactgaggg 180 

ttgtggacaa gttacttcta ttttaccaat ttttatattg acataaagta gcacagacta 240 

gttatttcat ttaaaaaaac acactgacaa atcttttctc tattacactt ataagacttt 300 

tcacttatat gcttatacca atatagaaac acataacttg agattctagc caatttttat 360 

tttctegaaa ctgtttatca cctgtgtatt atctcagttt ttccattttc ctgcctgctt 420 

cttgatgtct gcatttgggc caattattgt ttctcagcat caccagcatg tggacaaaaa 480 

ataagatgaa aactaaagtc agttcatctg gtaattgaag ttttgttaga aggactgata 540 

ggagataatg caagtaatgt. ctatagtgaa attatatgat tattgatgaa tctcaattat 600 

tactaccact ttccccacag ataactgagt tttgtgtgca tatgtgtgtt ttcctatgga 660 

atggaacata aaggraaatt. ttaaagatat acaaacacat gttcaagtgt ataatacata 720 

tgtactttta gtttcatttt gataaaatta atgagataca aattttatca tcaatttcag 780 

aggtctttgt atctagttct ttatcaacga aaataatcac aatatattgg gcactgagtg 840 

aatttgtcag ctatggattc gtttctgaaa aagtatttct acagtattcc tacactactc 900 

tgaagaccct acagtatgcc atttttatta ttaaaaatag aattacagtt gaggagagac 960 



<210> 38 
<211> 1804 
<212> DNA 

<213> Homo sapiens 
<400> 38 

gatatcaagc ttatcgatac cgtcqacctc qtgccgagat ttgatttttt agcctcctct 60 

agagccaatc aggcagttaa gagtaataaa ggaaaagggt ttggtcacaa accctaccat 120 

tatctggaga ttacttcctg ctgcactcct gtcttgccat gcacgtcttg ccccctcact 180 

tttgctcagc ctagcagtct acttcacttt attgccttgt aagtgtcagg cctcctgggc 240 

gctctggaaa agacagggag ccaggccctc tcacccctac tggtaacagg tcattgctgg 3 00 

gtgcacccga gggaggtgat ttgcatcatg gtcatgctgc atgggctcca ctgggatgct 3 60 

gttaaacacc agaggagcca acctatcaga atcccagcag caaaggaaaa ctcagatttt 420 

agaggctttt tacaataaag tagcgtaact ctaggtcatg attgatttca aatgcctgcc 480 

atgaatgatt tgtaagtaat tatgtaggat ccatcaaagc agtattgtag gcttttgaat 540 

tgtcccagtg gatccgggac cccattcact gtctctcttg atcgtgttaa tgatgcaatc 600 

agagttcaag acaggcccca tgaagtctga ctgcactggg atggagaaat gaatttcttc 660 

ccactgaagg aaactctttc tcattcgcag ccaagaeggg agtgccactg ttcctctctt 720 

cactcctgag atactgcttc ttggaaacgg gtgtccactt cctottctaa gtaccttttt 780 

ctctttctcc taaaggtggg actatctcct agtgtttaaa tttgccagtt actcgcccat 840 

gtatgtcaag catagaaaag gaaatgtttt accttatctc ctgtatgtat gatagaactt 900 
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aaaagaaatg 
tgtgctgctg 
atatctgaca 
tccccatgcc 
aagcatggag 
cagccctggg 
cagcctgtcc 
gaattttagc 
tcagataatt 
aacaaggcca 
gaatttcata 
ttgtaccatt 
gaagtagaac 
taatgttaat 
attttaatat 



ggcatttgtt 
tggacagagg 
ctgttaagat 
atccacagtg 
ctgtgtctgc 
gaaattgatg 
agtgttaacc 
atattgaaac 
tagctatata 
tcttataaac 
aaacattaat 
ttatgttcat 
tattcatgat 
ttctgtgcat 
tcttttataa 



ttcatagccc cagcagagaa 
gaaaaaaaaa ccctctacat 
gcccaaaaga gcaaagttgt 
tttgttagtg agtccacggc 
agacaatggt ggctgcatct 
ggtgtggcag tggacctgtg 
actagagaaa ctgagcttta 
attagagcaa atactcaggg 
tcattagaaa gggaaagcta 
tgtcaccaaa gtcttccctt 
tcacaatggg ggtcagaatg 
attatgtttg agagggtaaa 
gcttttcaca cattgtggca 
tttaatattc ttttataatt 
ttatgagcat tttaataaat 



aatcctcttc atagattaaa 
attgaaaggc accaaatgta 
agtggagatg cagggtcatt 
tgacttgcag tgataaagaa 
gtaagtggct tcagaggcag 
aagagggaga atctagcctt 
tatccttttt taatgcctgt 
gatttttcat taaacatccc 
tcatttttat tttaaaacta 
ttttattgca tgtgtgcctt 
tactcttgtt gaaacacttc 
aatgtatgag cagcttaact 
taagatgtaa agtttgtaat 
attaatgtta atttctgtgc 
tcatttttac aaacaaaaaa 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1804 



<210> 39 

<211> 407 

<2X2> DNA 

<213> Homo sapiens 

<400> 39 

cggcacgagg taatcagtag gcagaaatgg ttggaatttc ctggtcccag tttcagatca 60 

tatctgtctt tccccagact cctaacttcc tgttgggaca tcccttggtc tggcctttcc 120 

ctccagagaa gcccccagac ccacccgcag ccttgattta ctgatgccta atcttatfctt 160 

agtctttcac accagttttt aacaactcga ctgtatagat cttctggaaa ttttacccaa 240 

aaatgttaga tgtgccatcc cctcacaggg gaaagtggtg gggtggtggg ggttaatgtg 300 

ttgaaaatct atgtatcttg tattttattt gagtcagotg tgttttcaca acaactctga 360 

gagttaacat catttctact ttataaatta aaaaaaaaaa aaaaaaa 407 



<210> 40 

<211> 2243 

<:212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (19) 

<223> n equals a,t,g, or c 



<400> 40 



ggagttccaa 
agcgggccta 
ccgcaccgct 
ctgcatcttg 
tttetgtgtg 
acaagttgaa 
tgatgagcca 
caccaacgtt 
ttctgtccat 
tctggaaaac 
ctttttccgg 



gcccacggnc 
gagcgctcgc 
ggcagcctga 
aaaggaagat 
aactaaagtg 
tcactcagac 
accctttcct 
tctcactatg 
cttgcacggc 
tgcaatgaag 
catcccaata 



ccggtcgcgg cctcgccgcc 
ctcgcccctc cgcgagcagg 
agagagtcgc tggccgtggt 
aaaacaaaag ccttctttgg 
attcaatgtc tcttttggat 
ctgaaaaaca gtctgaaacc 
ggtcacgtcc atccactaga 
agctccaagt agaaatagga 
atactcccac rggaacactg 
aacgcctgaa agctttacag 
ttacaactta ttggacagtt 



ctcccgcgcc ccgcgccggg 
gctctggcgc ccgcccctgt 
cgccgctaqg taggatatat 
aatagatgga tttttgtcac 
tgcttctgca cttcaagaac 
agtatccatc aatacttggt 
gccagtgaag tactatgttc 
agaggatttg acaacttgac 
gtaactataa aaattacaaa 
aaagccgtga ttctatccca 
ttcactgttg gcagctggct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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ttgggttatt tctccattta tggcctatgg ttcagcaagt caactcttga ggacctattt 720 

tcctgaagga atgagtgaaa ctttaataag aaacattctc tttggagccg tgagagggtt 780 

gaactatctg caccaaaatg gctgtattca caggagtatt aaagccagcc atatcctcat 84 0 

ttctggtgat ggcctagtga ccctctctgg cctktcccat ctgcatagtt tggttaagca 900 

tggacagagg catagggctg tgtatgattt cccacagttc agcacatcag tgcagccgtg 960 

gctgagtcca gaactactga gacaggattt acatgggtat aatgtgaagt cagatattta 1020 

cagtgttggg attacagcat gtgaattagc cagtgggcag gtgcctttcc aggaeatgca 1080 

tagaactcag atgctgttac agaaactgaa aggtcctcct tatagcccat tggatatcag 1140 

tafctttccct caatcagaat ccagaatgaa aaattcccag tcaggtgtag actctgggat 1200 

tggagaaagt gtgcttgtct ccagtggaac tcacacagta aatagtgacc gattacacac 1260 

accatcctca aaaactttct ctcctgcctt ctttagcttg gtacagctct gtttgcaaca 1320 

agatcctgag aaaaggccat cagcaagcag tttattgtcc catgttttct tcaaacagat 1380 

gaaagaagaa agccaggatt caatactttc actgttgcct cctgcttata acaagccatc 1440 

aatatcattg cctccagtgt taccttggac tgagccagaa tgtgattttc ctgatgaaaa 1500 

agactcatac tgggaattct agggctgcca aatcatttta tgtcctatat acttgacact 1560 

ttctccttgc tgctttttct tctgtatttc taggtacaaa taccagaatt atacttgaaa 1620 

atacagttgg tgcactggag aatctattat ttaaaaccac tctgttcaaa ggggcaccag 1680 

tttgtagtcc ctctgtttcg cacagagtac tatgacaagg aaacatcaga attactaatc 1740 

tagctagtgt catttattct ggaatttttt tctaagctgt gactaactct ttttatctct 1800 

caatataatt tttgagccag ttaatttttt tcagtatttt gctgtccctt gggaatgggc 1860 

cctcagagga cagtgcttcc aagtacatct tctcccagat tctctggcct ttttaatgag 1920 

ctattgttaa accaacaggc tagtttatct tacatcagac ccttttctgg tagagggaaa 1980 

atgtttgtgc tttccctttt tcttctgtta atacttatgg taacacctaa ctgagcctca 204 0 

ctcacattaa atgattcact tgaaatatat acagaaattg taatttgctt ttttttaaaa 2100 

aagggggcta aagtaacact ttcctactta tgtaaattat agatcctaaa ttcacgcacc 2160 

ccgtgggagc tcaataaaga tttactgaat tgaaaaaaaa aaaaaaaaaa ctcgaggtcg 2220 

acgg-tatcga taagcttgat ate 2243 



'<210> 41 

<211> 968 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (953) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (954) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (963) 

<223> n equals a,t,g, or c 

<220> 
<221> SITE 
<222> (964) 

<223> n equals a,t,g, or c 



<220> 
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<221> SITE 
<222> (967) 

<223> n equals a,t,g, or c 



<400> 41 

ggcacgagcc atgtgacccc aggtgagtct ctgcttctct ctgaacaggt acccttctct 60 

cagccagctt gagggttaaa gtggatgctg ggtgcacagc aggccttgca gggfcatccag 120 

tgccccacct ggcccccgtg gaggggaact gctctgagtt ttgcaggaag gatgatccga 180 

tgctgctgga gattcctttc catggaaatg gccgctcccc aggtcccaga ggaaatgaag 24 0 

gcctgggtgc gtcctggctg tggcacctca cctcctgggc ctccacctct tgctctcagg 300 

acccttgtgg ggatgagaga ggggcgtgga agggccttag gcccagcact gcatgagtag 360 

gatctgcctt tgggtctgat gccttcagat cagatgtgcc taggttcttc cttttctgtt 420 

caccccgtgg gcctggcaga cctcgagagt ttttggggcc tagactggga ggctcagtgg 4 80 

tgcaacggtt gggatgcagg gtcactgtaa gtcagacaag cggcctgcag ctcaagcctc 540 

agtgtcctca ctgtggargg cggctcactc ctcagctgac gtctgacaar gacggagtta 600 

gagaaectcc tgtgtgctga gctctggcca ggagcttcca ccttcctctc cctgagtcct 660 

ggaaggtggt ctcagtgatc cctattttgc agatgaggcc actgaagccg gggaagggca 720 

atgacttacc caaaatcatg cagaggcagc agcaggatta gaaccagctc atcttcccaa 780 

cctgcctggg caatgtaatg agactccaac agaagaagag gacagcggca aactgccttt 840 

tcagacccta aagcaagtgt aatattggct gcctttgttc tgaaaaaaaa aaaaaaaaaa 900 

ctcgaggggg ggcccggwac ccaattcgcc ctatagtgag tcgtatacaa tanntccttt 960 

ttnnccnt 966 



<210> 42 
<211> 553 
<212> DNA 

<213> Homo sapiens 



<400> 42 

ggcacgaggg aatgtggagc tcttcatcgc cacctcccag aagtttgtcc aggagacaga 6 0 

gctgagccag cgcatcaggg actgggagga cacagtgoag cctctgctcc aggagcagga 120 

gcagcatgtg ccctttgaca tccacaccta tggggaccag ctggtctcac ggttccccoa 180 

gctcaatgag tggtgtccct ttgcggactg gtggctggcc agccggcctt cgaggtgtgt 240 

cgttccatgc tggcctccct gcagctggcc aatgactaca cagtggagat aacccagcag 300 

cccgggctgg agatggccgt ggacaccatg tccctgagac tgctcacgca ccagcgagcg 3 60 

cacaagcgct tccagaccta cgctgccccc tccatggccc agccctgagt ggggagcacc 420 

gaggcagggg tgggggaatg tgtactgagg agccgtgcgt ctgctcctgg ctggcccggc 480 

ctaataaagc agtgttgcca tctcaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 540 

aaaaaaaaaa aaa 553 



<210> 4 3 

<211> 1503 

<212> DNA 

<213> Homo sapiens 



<400> 43 

ggcacgagca ctgttaccga gatccctgat accattaatg atctacaagg ttcaactaag 60 

gttttgcaag cagtgcagtg gctggtttcc cactgccccc attcccttga cctctgctgc 120 

cagactctca ttcagtacgt cgaagaggga ttggccatga gtttagtggc cgctttttcc 180 

atgacagaag agagaggcgt ctgggcggtc ttgcttctca ggagcctggc gccatcattg 240 

agctgtttaa cagtgtgctg cagttcctgg cttctgtggt gtcctctgaa cagctgtgtg 300 

aectgtcctg gcctgtcact gagtttgctg aggcaggggg cagccggctg cttcctcacc 360 

tgcactggaa tgccccagag cacctggcct ggctgaagca ggctgtgctc gggttccagc 420 
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ttccgcagat ggaccttcca cccctggggg ccccctggct ccccgtgtgc tccatggttg 4 80 

tccagtacgc ctcccagatc cccagctcac gccagacaca gcctgtcctc cagtcccagg 540 

tggagaacct gctccacaga acctactgta ggtggaagag caagagtccc tccccagtcc 600 

atggggcagg cccctcggtc atggagatcc catgggatga tcttatcgcc ttgtgtatca 660 

accacaagct gagagactgg acgccccccc ggcttcctgt taeatcagag gcgctgagtg 720 

aagatggtca gatatgtgtg tattttttta aaaacgattt gaaaaaatat gatgttcctt 780 

tgtcgtggga acaagccagg ttgcagacgc agaaggagct acagctgaga gagggacgtt 840 

tggoaataaa gccttttcat ccttctgcaa acaattttcc cataccattg cttcacatgc 900 

accgtaactg gaagaggagc acagagtgtg ctcaagaggg gaggattccc agcacagagg 960 

atctgatgcg aggagcttct gctgaggagc tcttggcgca gtgtttgtcg agcagtctgc 1020 

tgctggagaa agaagagaac aagaggtttg aagatcagct tcagcaatgg ttqcctqgaa 1080 

gactcaggag catttacgga tttaacttcc cttcccctct atcttcctca gactctagtg 1140 

tctctttctc acactattga acctgtgatg aaaacatctg taactactag cccacagagt 12 00 

gacatgatga gggagcaact gcagctgtca gaggcgacag gaacgtgtct aggcgaacga 1260 

ctaaagcacc tggaaaggct gatccggagt tcaagggaag aggaagttgc ctctgagctc 1320 

catctctctg cgctgctaga catggtggac atttgagcag cctgacctgt ggggaggggg 1380 

tctctcccga agagtttctg tttttactca aaataatgtt attctcagat gcttgatgca 1440 

ctgt-tggaaa tgtgattaat ttaatcatgc agataaacca tttaaaaaaa aaaaaaaaaa 1500 

aaa 1503 



<210> 44 
<211> 1298 ' 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (237) 

<223> n equals a,t.,g, or c 

<220> 
<221> SITE 
<222> (1291) 

<223> n equals a,t,g, or c 



<400> 44 

gagctccctt cctcgtgcte ggcgttragc tcctgcagcc gccgccgctg cagtggtcgt 60 

ccctgccctc cccggccccg gggtgcaccc cgcaaggctc ccgctggtgt ccctggagca 120 

tgggaggctg ctgagcgtga gtggcggtgt ctggcaggag ctgcgtggca gggagggcgt ISO 

ccatggctgc agccaacaag ggcaacaagc ccagagtccg gagtatccgc tttgcgncag 240 

gccacgatgc agaaggatcc cacagccacg tccactttga tgagaagctg catgactcgg 3 00 

tggtcatggt cacccaggag agtgacagca gctttctggt caaggttggc ttcctgaaga 360 

tcctgcacag gtatgagatt accttcactc tgcccccagt gcacaggctg agcaaggatg 420 

tccgcgaggc acctgtcccc agcctgcacc tcaagctcct cagcgtggtg cccgtccctg 480 

aaggttatag tgtcaagtgt gagtactcgg cgcacaaaga gggcgtcctc aaagaggaga 540 

tactgctagc ctgcgaaggt ggcactggca cctgtgtgcg cgtgacggtg caggcccgcg 600 

tcatggaccg gcaccacggc acgcccatgc tgctggatgg tgtcaagtgt gtgggcgccg 660 

agctggaata cgactcagag cacagcgact ggcacggctt tgactgaggc ccgaggcccc 720 

gcctgccccg ggccjcctcag ccfctaaaccc cgccttgtcc ccccgacatg ctgcgtgatg 780 

gtgtggcttc ctcgcccctc tctggggtgg gtgtgggggt ggagtggcct tgcccacgcc 840 

tctcacctct gccttcattt gtgctgccac cctgcccctc cctcgtcctc ctctcccact 900 

tcctcctctc tgtgtgcctc agtctcctgc cggaagaaat gggttgagcc cgaaaggagg 960 

ctgtctgagg aagggagagg gagggcctgg ggtgggtccc ccactcccca ccccaagcca 1020 

, cagggrctcc caccagggtc tgggagagga cggagctggc tctgtggcgt cgtggcccca 1080 
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ttactgctgc cttgcttcag ccacctctcc tgcccctccc tagtccccac tgctgtccac 1140 

catgagtagg agggaggtgc agtccccagc ccccacccct caggtctgtg ttacttggtt 1200 

tttaagcgac tggtfcgggat agaaccctaa agaaataaac ttccagtgga taccggaaaa 1260 

aaaaaaaaaa aaaaaaaact tggggggggg nccccgta 1298 



<210> 45 

<:211> 454 

<212> DMA 

<213> Homo sapiens 



<400> 45 

■ggcacgaggc ttgtgagctc accaaacaag gatttcagtg tagattttgt ctttcttgaa 60 

cttaaagaaa caaatgacaa agtttgaatg gaaaagcctg ctgttgttcc acatctcgtt 120 

gctgtttaca ttcctttgtg gagcctacat cttcctaagc ttttfcagcag gtatatgttg 180 

aacacttctg tttcatggtt gagacagaat cagaggccat ggatactgac aactgatttg 240 

tctgtttttt ttctctgtct ttttccatga ctcttatata ctgcctcatc ttgatttata 300 

agcaaaacct ggaaaaccta caaaataagt gttgtggttt atctagaaaa atatggaaaa 360 

tattgctgtt atttttggtg aagaaaatca attttgtata gtttatttca atctaaataa 420 

aatgtgaatt ttgt-t-taaaa aaaaaaaaaa aaaa 454 



<210> 46 

<211> 915 

<2X2> DNA 

<213> Homo sapiens 



<4a0> 46 

ggcacgaggc tgttcaacgg tcagaggccc agcgacgggt ccagcccaga caggccagag 60 

aagagagcca cgtcctacca gatgcccttg gtccagtgtg cctcctcttc gccgagggca 12 0 

gaggacctcg cagaagacag tggaagcagc ctgtatggcc gggccccLgg gaggcacacc 180 

tggtccctgc tgctggctgc acttgcctgt cttgtccctc tgctgcattg gaacatccgc 240 

agatagaagt tttagaaagt tctatttttc caaaccagga ttccttacta ttgacagatt 300 

ttctttacca aaagaaaaga catttattct tttgatgcac ttgaatgcca gagaactgtc 360 

. cttctttttc tcctctccct ccctcccagc ccctgagtca tgaacagcaa ggagtgtttg 420 

aagtttctgc tttgaacfccc gtccagcctg atccctggcc tgagcaactt cacaacagta 43 0 

attgcacttt aagacagcct agagttctgg acgagcgtgt ttggtagcag ggatgaaagc 540 

taccaaattt ttttctctta attattatta tatttctgag ttaaacttag aagaaacaac 600 

tatcaagcta caacttttcc tgccattttc ctgtggttgc agcctgtctt cctttgaaat 660 

tgttttactc tctgagtttt atatgctgga atccaatgca gagttggttt gggactgtga 720 

tcaagacacc ttttattaat aaagaagaga cacaggtgta gatatgtata tacaaaaaga 780 

tgtaeggtct ggccaaacca ccttcccagc ctttatgcaa aaaaagggga gaatcaaagc 340 

tttcatttca gaaatgttgc atggaaaagt atctgtaatt aaagtttcga agtaatttaa 9 00 

aaaaaaaaaa aaaaa 915 



<210> 47 
<211> 2509 
<212> DNA 

<213> Homo sapiens 



<400> 47 

gttccgctgc agcctactcc gccccgtttg cggtaccacc agcgtggtat ccttcgtgcg 60 

ctaatgggag ctgctgtggc aggtgccccc agagtgaacg ggagcccctg ctgtgggaac 120 

tttgtgaatc ctggagcatc tcagacttga acacacagca tatttggaag agaaaacatg 180 



wo 00/61626 



PCT/USOO/09066 



26 



cctttctttg ttgaatcaca ttagtatgat gagtgagtca tccctgccca tctgctgagc 240 

ttctcacatc tctcagtcac acgtggaccc agtggtcaat cctgcagaga attcggcgga 300 

ggttaggttt gggagtggag ctagcgtgct aaagccagag ccttcacgtg aaggtggcag 360 

gcactggggc ggaagccaac actcaacaga tgcaagcagt gtgggtgtgc agcagaacag 420 

tgatcttggg ggaggaagag gatgttactr gagtcagatg atttgctgta ttctcctgaa 480 

aggtcgtagg ctgacaggcg ctcacattcc ttggctgcct cggttctgag ggcagetaag 540 

gagctgttta ttcctcaagt catgctcccc gatctccttc ctctaccact ctgtcaccag 600 

gagtttaatt acaggcttga ggagaagaaa ggaagaaaag atatcttgat gctttgaaaa 660 

ctgtgttggc agtgtggcat gactgtttaa agtagataaa accttgtcat tttaccccat 720 

ccctgcatga ctgtgaagct ggcgaggaag gaggaagaag ggcaagttca gatgcaggct 780 

gggtggctgg gacaggttgg ctaagggact actctggagg gctcttctgc ctggcattgc 8 40 

ccacttcggc ccagccacgt gtttgcagcg accagagtcc ctgcaaaggfc gtggctggct 900 

gtggtcaggg tgotactagc accatcagcg cactcccgcc attggctcag ctcctctctg 960 

ccagtccaac taagagtgct ttgtcctggg tgggacatag gggctgagag agatgggggg 1020 

agacataaca cccaggaatg aaaatacaga tttagagaag gaaccagtaa gtaggagaca 1080 

gatgtgaagg aaatggaaat gaggcaagag gacrttggaa gagagaagtt tgctgtccag 1140 

gagccaggtc tggagcatca gtgtgaggga gttcaggtag gctgggcctg tgcctctagg 1200 

tagggacaag ggaggctggg tagccagggc tggtgcttaa aacccctgag gccatgaget 1260 

cattggctgc ctttgtagca tcctgtcttc ttctgtgctg cctggtttga yctcatctca 1320 

cctggattca aagggtaagg tgggcatggg tcttgggcct gacacccacc aaggatgacc 1330 

tgtggactgc catcggatgc tgaacaggga gatgaaagga ggtcctctta ccatacccct 1440 

ctgccaaccc cccagtaggc cactgttctg actttgtttc cagaatatcc agaaatccaa 1500 

aggggctgtt gctgaacagt ctgcaggacc agtgacagca cctacctgtt gtcccaaggc 1560 

atacaaagga ggcctcaacg ctcatgcttc tctaatcaag ccctaccaag acagacagaa 1620 

agacagacag aaaaaaggaa ggggtagagg agaaggttga agctgtggag ctagactctg 1680 

cttcacttcc tgaagcttca acttcatgtc gaagattcac tgggacccaa ttcctgcatt 1740 

gttaatafefct gtgaggaaaa gtgaaacaag tgatctggtt ttagcccaga tgatgaaagt 1800 

ggatatggca cattttcaca cacgtgagat aattacagct tgccccacaa cactgggtgt 1860 

tggagaaagg gagagatagt cataagtgga agaaaaagcc aagcatagtg agtgggaaag 1920 

agagtgagag cctgtgcagg ctgctgacga gccccaggca gcccacaagt ttctcgtggg 1980 

gagatgqagg cagagcccag ggtaggggac agagcLgcLg gggcctttcc tLgcctggga 2040 

atctgtccca ggaagagctt ccccactccc atcccccaaa ttggaaaaac cgtacattca 2100 

agcctgtttg gccctgaaat tcttaagaat ctggttaaga attaactcac taatgtcaaa 2160 

agtcaaaacc tcctaggggt tgtcctggga gtcaggttca cgggtacaga agatgaatct 2220 

cagatgtcac tcaacctgag ccgtcattct ctgtggcagg gctgccctgg gtttctctta 2280 

ctcaatccct ggagtgtaag catttggatt gtgtcacaga ttaccttttt accttttctt 2340 

tctttttttt tctttttttc aatatcagtg cccacacctt actgagtatt gagttttaga 2400 

gctttcgctt gatgtgcttg accaagagac ttcttttgta tccttttctt gtcctatgat 2460 

gtaaataaaa gcctcgattt atgtaaaaaa aaaaaaaaaa aaactcgag 2509 



<210> 48 

<211> 921 

<212> DNA 

<213> Homo sapiens 

<400> 48 

ggcacgagct gtaccagggc tggcctccag agcgggtgag gacagagcag ctgtgggctt 60 

ttcattctga ggtcttggcc cccctggcca ccgcaaggga ctctttgctt gtcagggctt 120 

gcaaaaacca accttcgaga aagaaaaggg aactcttcac gttgaatgtt gactttgtgt 180 

gtatgcgtgt gtgtgtgtgt gtgcacgcgc gcgtgtgcgt gtttacttca tggaattttg 240 

ttttgtgaaa ttccccteca atcgtgtcag aatttacctc catgccccag tcacactgtt 300 

ggttctgcgc tctgaacctg ggtgtagctc atttgaagga ctctcttctg cgtttcctaa 360 

cagttatttg gtggtctcaa gagttgaggt tgtggagggt tgggagaaac tgaagttcta 420 

tacatttcca tagagtttac atcctgcagt taaaaggcag ggagggctca gcccgggccc 480 
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cacagctcca ggccatcccc tacgggctgc ccacagtgcc 
tttttcgaac agcccgggaa aggaaaacgg attcacttgc 
gcaccatgtt ccgttccttt ttcaggttca gtttgttgtg 
tgtgagcttt ggtgatggtg gcagaagaga tggttccacc 
cagagaagag tctggtttgc cagaggcccc ctccggccca 
tctgattgct ctgctgtcaa gaagcacgtt tccaccagct 
ttttttaaac tatatttgca tccaagacaa taaagacacc 
agaaaaaaaa aaaaaaaaaa a 



cccttttctc 
tgattttgtt 
taaatggcgg 
tcgtggtctg 
cgtcaccctg 
gtattcaaca 
ttattttttt 



tagccgaato 
cacggcggaa 
ttttttctgg 
aagaacaaac 
agtacacccc 
ctacaatgca 
tgaaaagcca 



540 
600 
660 
720 
780 
840 
900 
921 



<210> 49 

<211> 549 

<212> DNA 

<213> Homo sapiens 

<400> 49 

ggcacgagcc aaagtctgca tctggatttg ggggtgtttt ttggcatggc accctcacct 60 

ctctccctgc ctgttttccc caaagtggaa aggaaggcct ttcaaaccag agtgtctcac 120 

tcccctctga cctccagacc agatggggca tgagccagcc agctcagcca ggctccctgt 180 

gtcctgggag gaagtgtcoc catcccccat gccccttatg gggagggagg gcgtctgatg 240 

ctctctctct gcctcccccc catcctgtca ggcacaggtg acgggggcag cccatgcgag 300 

cccttctcct gctgctctgg gagggccagt tccacattga gccagcctgg tcccatggaa 360 

aatgatggcc tgggctttct gaggccttat ctgatgcctc tgcagttcat gtcccccacc 420 

aggcctcgag gctcagggtg ggagagggcc ccgggctgcc ctgtcactcc tctaacactt 480 

ccctcccctg tccccaacat gccctgtaat aaaattagag aagactaaaa aaaaaaaaaa 540 

aaaaaaaaa 549 



<210> 50 

<211> 785 

<212> DNA 

<213> Homo sapiens 

<400> 50 

ggcacgagat tttcatagct ggcactcggg gctatggctg aagtgtctga gaaaagagga 60 

acgtggaaaa gcaacctgat atcactccac tgggaggcca gaggggctct caaataggac 120 

ctgggttcca ggcatgcttc cccagggaga gcaggagctg ctttctcagt ggggtgagag 180 

gccagcaggc tgggtgggct ggctggcatg tgcccaaggc tcctgttcag ctgggctttt 240 

ctctcccgat aggaagaggt gaaaaacttc atcacccgag agaacctgga ggcacgggtg 300 

gaagcagcat tggactcccg gaagaactac aactgggcca tcaccagaga ggggctggtg 360 

gtcaggccac aacgcaggga ctcctagggg cccagtaagg acagtgcccg ccagggacca 420 

tgtatgtatc atggcggaag agttggccct gacctggaat aaagcagttg gtgttgctta 480 

tgaggaaggt tcagccttat ccagcacagc cttcacgttt tgccctctgc tgtcaccact 540 

tggtcagaaa cttcaaaacg cagtgccctg ttctgccggt gtgtacagcc tcagcgcacc 600 

aggagaccct agagtggttt ccatctcaca gagaatcaga cagggccaca gccccctcag 660 

gcagccaggt catctgagta tcattaagag tagtgatggg aagattacag tctgagggcc 720 

aaacgtgcct gcttcctgtt tttgtaaata aagttttgtt ggaacacaaa aaaaaaaaaa 780 

aaaaa- 785 



<210> 51 

<211> 575 

<212> DNA 

<213> Homo sapiens 
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<4Q0> 51 

ggcacgagcc aggagtcctt ctccagagac ttgatccggg cctggagctg ttcattgacc 60 

tcatgctgct cctccacctc acgctgggcc ttcttcctca ggccgtccag tcgctcaatt 120 

tcctcttctg cttcatccac ctgacgcttc aaagccttca ccctcaggct tagctggtct 180 

ttctggtcat tgacatgctg ccgctcgtct tcaatctgga tggatagttc tttaactttc 240 

cgctccagtt ttcgattggt agactgcaga actgtcttct ccctctcttc agcctgtagc 300 

cgctcctgca acaactgatt ctgggactca agctgagaga ggctggcact aggcttctgg 360 

aagccttctg agctggccaa ccgggtcttc aggtccttgt tctgtctctc caaggagatt 420 

ttgtcacact ccaggtcctg ecgagcagac ctttcctgca tgagctctgt cctcagctga 480 

tccacctggt cccggccacg attcacccga tctgttagca gctccacggt gttcttctcc 540 

tcatctaact ctgtttccag ccgtgagact ttttc 575 



<210> 52 

<211> 2306 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (10) 

<223> n equals a,t,g, or a 

<220> 
<221> SITE 
<222> (19) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (39) 

<223> n equals a,t,g, or c 

<220> 

<221> SITE 
<222> (75) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (875) 

<223> n equals a,t,g, or c 



<400> 52 

ccccggagcn gaggactgna cccagccaag cgtgcccang cgacacgtcc cgtccaacgg 60 

cccctgtatg atgantgacc cctgcttgct gctgaactga ggaccgcagg ccgccaccgc 120 

tcggggcctc tggagacttc cccctggagc ccgccaggcc gacactgctg cactcactct 180 

gcaagggatc aggaccagca acctttatat tctagattct argacattgt acagagaaat 240 

ycagaagtgt aaaaatattg cacattgaca aataccaaqa atttttgcgt atgtttatat 300 

tgtattgttc taaataatgg gtagcctgtg aaataagawc ktgccrccca tgtaataata 360 

gtagtaatac takagttaaa atggctgtaa gaatagtttt ataaaagtga atacacagat 420 

ctattgtatt tgaaacataa ctttgacaat tattagtgtg accaaagtat taggcggttt 480 

tcatacattt tycaccttgt acaaaattat gaattcattt ttcctccagg ccgacaagga 540 

gttgtagaat gaaaatgccc tctaagtgtt attttggttg ttctaactta caaaagtgat 600 

tttgaataag aaatatttgg tgttcttttt ataaccagtt tttgattggt aattgttttc 660 
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tgtattgttt aaaacggatc aaaaatgtaa gtctattggt agagattaag tatttattgc 720 

tacatcatag ttgataaatt gatgttatcg taaagccata tgttctgttc aagtcttgtt 780 

tgcttgaaat gattattcct acaagtgaaa cactagacta tttggagtgt atatggcttg 84 0 

tgttttggga tttttttttt tttttttkgg ctttngtttt kgtttgtttt tttgtttcat 900 

ttggtagttc atctgccttt taacccattc accaaaattt accttgttaa caagcatcac 960 

caatgaacat ttcagagcaa tctgcatatt taacagacct aaaataaatc ctattaggca 1020 

agtcagttga aaatgctcgt gctgctaatg gaattagagt gcgttcattt tacaggctag 1080 

tattttaaaa rtagaaatca aaatctggca cygaagcatg ctaattgttt actgtacctt 1140 

gtgaggtttt cactcataaa tttaaaccag tgtatttttt tagaactggt ttgtgtatat 1200 

atatagtgat tatggatact aattcaatgt aatttataat tttctatgtc aatacaaaaa 1260 

tacatcacag ccttctcaaa cagctcaago aatatattgt atattgccat atcgtctggt 1320 

gaaagggtta aattacttca cctcttgcac ttttagatgc aaatcagttt ttcatttctg 1380 

taatagaaaa ttattcacgt atttttacat catttgtttt tcctgaccag tatttaaaac 1440 

caaaaggata ttctgaaaaa tggccaacaa tttttttaga agtagcatcc caagcagcgt 1500 

gcctaaacat tacattgcat atggaaataa aagaatcaaa cgtctaatgc cttattattt 1560 

ctgatttcct ttttcatttt aagtggtgtg gagattccag cactcccagg acagtggagt 1620 

cagcagtaag ccctgggaca ggtggcaagg gtgggtccct tgacctttgc acgcctyctc 1680 

aggaaccccc tttcccgggt gagcccctct ctgaagagac tgtccttggg cctcctctgg 1740 

aagcagcacc cccagaggac agggctcctc ctgcttgcct cagggctgcc tgacttgaat 1800 

ggcgttggac ctcggggatt actggtagat aatatgctct ggtctcgcct ggtggtgagt 1860 

tttgccagcc atggccaggg tttggctcca ctggtggcac acgtggcctc cgtggtatgg 1920 

acctggtggc ttctccatcc cactgtggcc tctgtggtat ggacctggtg gcttctccat 1980 

cctacccaag gtaacagtgt cttgcttcat cccactgact gctgggagag agcctctggg 2040 

acttttcttt ggggcatcat tttgttttgt ctttcgtagc agggaaagga tatgacaatg 2100 

gggaggacag ttcttttgga ggttggaggg gccaagccaa ggacaggagc aagtgtgccc 2160 

tcattttgtt tctactttta atttctgtgt gttggccata ctgaattatg agactaacag 2220 

atgtctacaa tacaatacct gtattcaaaa taacaaaaat aaagcctgat tctttgtttc 2280 

tagaaaaaaa aaaraaaaaa ctcgag 2306 



<210> S3 

<211> 2789 

<212> DNA 

<2l3> Homo sapiens 

<220> 
<221> SITE 
<222> (754) 

<223> n equals a,t,g, or c 



<400> 53 

gtgaaggagc ctcttctgcc agatagctgt gaaacaggca ctggtcttgc caggattgag 60 

gccacccagg ctcctggagc accccaaaag aattgcaagg cagtcccaag ttttgactcc 120 

ctccatccag tgacaaatcc cattacatcc tctaggaaac tggaagaaat qqattccaaa 180 

gagcagttct cttcctttag ttgtgaagat cagaaggaag tccgtgctat gtcacaggac 240 

agtaattcaa atgctgctcc aggaaagagc ccaggagatc ttactacctc gagaacacct 300 

cgtttctcat ctccaaatgt gatctccttt ggtccagagc agacaggtcg ggccctgggt 360 

gatcaragca atgttacagg ccaagggaag aagctttttg gctctgggaa tgtggctgca 420 

acccttcagc gccccaggcc tgcggacccg atgcctcttc ctgctgagat ccctccagtt 4 80 

tttcccagtg ggaagttggg accaagcaca aactccatgt ctggtggggt acagactcca 540 

agggaagact gggctccaaa gccacatgcc tttgttggca gcgtcaagaa tgagaagact 600 

tttgtggggg gtcctcttaa ggcaaatgcc gagaacagga aagctactgg gcatagtccc 660 

ctggaactgg tgggtcactt ggaagggatg ccctttgtca tggacttgcc cttctggaaa 720 

ttaccccgag agccagggaa ggggctcagt gagnctctgg agccttcttc tctcccctcc 780 

caactcagca tcaagcaggc attttatggg aagctttcta aactccaact gagttccacc 840 
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agctttaatt attcctctag ctctcccacc tttcccaaag gccttgctgg aagtgtggtg 900 

cagctgagcc acaaagcaaa ctttggtgcg agccacagtg catcactttc cttgcaaatg 960 

ttcactgaca gcagcacggt ggaaagcatc tcgctccagt gtgcgtgcag cctgaaagcc 1020 

atgatcatgt gccaaggctg cggtgcgttc tgtcacgatg actgtattgg accctcaaag 1080 

ctctgtgtat tgtgccttgfc ggtgagataa taaattatgg ccatgggaaa cattgtatat 1140 

ttagtgtgtg tattttgata atgattgate ttaaatctgt atacagaata tcattgatat 1200 

aatactcttt aggcaggagc actcttgcct tcccccaaaa tttacactgc taaagccctc 1260 

tgtcacttgg cgacccttct ggtcttgctg gaggggtttc ctgggtataa cccattgggc 1320 

tgcccaaggc cagccagcct gagctctcct gcaagacaga gcctgatgtg gcacggagtg 1380 

gggttgcggg gggtgggggg actgcctgac tcccagaggg acttgaaact gaagcaagaa 1440 

ggttgcattc tccaccaagg gagttaacct acctgaacta agtagaaatg ccagtcttcc 1500 

actaccccct ccctgccatc ttttcttctg ctactttggg gagttgatgg ccaggaaaga 1560 

agccagcaca gggttaaagt aactcctggc attgcccacc agggggctgg tgcacctgct 1620 

gacctcaggg tcacagttga gtcatttgcc agttgacgga gcaagtttga ccttggttct 1680 

gttgctgaag caaatttgga acttttctgt ctcagtgtga tccactaacc cacaggatca 1740 

tttggaacct tgaatagcto tgcttggaca atggggttgg ggaatagggt tgtctttcct 1800 

atgaaaatgc catctgtaga ccttgtgagt cagccgtcca gatgtttgca ggtgaattcc 1860 

tctgcttgac atcctccctg tcactttgga ccctatggga gtgggcatet ccacgcacet 1920 

gtgtatgtga aagtcatttt acatttcaaa gcagtgtgtg tttcttattt ttatattttt 1980 

aactctttat tcttggatgt ataaagtgaa ctttttggct tctgtaagta tgctctatgc 2040 

acctctaatg ttttatcatg tatttatatg ttgtacacag tactggctga ttctgtaaat 2100 

ggatgtattg tacagagaac atgaacgtct cttcctaatt ttacatcttc agcatcattg 2160 

cattaaagtg gtgtaatctc cttctctaca tctgttgtca gagccactga gtgctgtgct 22 20 

gctcgacgtg agggtgaaat gattgacttg tgacctgcca ggttgcccga tgccctgttg 2280 

ggtcaccggc tggacctgct gcagcctgca gagccacagt cagcctgccc acatgccacc 2340 

gagcaaacgc atcttgcfctt tcacatctct cctcctacag ccttaatggc tgcttgctgc 2400 

catatgtgac aaatcaccac caccagtgtt aagtgcttct ggattcatgg gtgagttccc 24 60 

tgggcagccc ccaggaaggc cttccagatc tggctccagg gtcaccacct gtcacagcaa 2520 

tacctgggac catgctctcc tgggactgtg aggctccttt tgacgtactt ttgacatcag 2580 

gcaggtttgg gaagaaacaa agccatgcct gctcctgcct Ctctcccaac atgtttccag 26 40 

caaytagatg cccctgtgtg tgttttccct tgccttgttt cctgccttat atcttgtatt 2700 

tcgacttatt acagngttga gggttcttgc ttaatttaga tcaagtataa aatttgtatg 2760 

acttcaaaaa aaaaaaaaaa aaactcgag 2789 



<210> 54 

<211> 948 

<212> DWa 

<213> Homo sapiens 

<400> 54 

ggcacgagca agaggctgtg tcatttttfca agaggatggc aaggatgacc tcaaatgagc 60 

tcaacaaaac tgggaatcca aggaatggtg cttgtaggga aagagaggtc agttgtggtc 120 

cttaaacctc ttggcacctt gtgcgggtta taaaacaagg agctggagta aaattgccct 180 

tacccccaat ccaaatgctg tccaggattt aggagctacc caacctgtgg ttatatggtg 240 

ttggtttcca ttttttgttt gtttgcttgt ttccaaaata gccttgctrg gtactgcatg 300 

gaaagttcaa gcttttcttc ttgcccgctc agggctggcc tcttccccgt gtcttcacag 360 

cgtccctaag gaagattttt gcagcactct ctggagctga ggggagtgaa atttggtcca 420 

gagaaggcgg aaggaaatag ttttcctgtt tccttttctc gaggtggatg tcctcaggct 480 

fcccttcacac ctccttctca tgggtgcggc tggcagtacs gtcaggctgt ggaggagggc 540 

tgagaagaaa ggggcactgg tccagcccca ggtttggtct gagacaggta cacagcagat 600 

accatcccac cttcctctct aaagaacagg ccagccaeac . atataaccct ttccctactfc 660 

tactaatgta tcccttatgt ggtaccagca atggaggaca ggcagactta ccccctgcca 720 

tctagagaga atgttgttat tacccgtaaa acttgaccac ccccatatcc cactcctttt 780 

tgtaaaaaca aatgcttaaa cctgtgagcc tgccgttcct ttctatgtgt taatcagttt 840 
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ccttccattt gagctgtgtg ggagggaagg gcattgaaat tgtaggttgt aatcttgtgc 900 
caaccaataa aaaccagtat ttcacacaca aaaaaaaaaa aaaaaaaa 948 



<21Q> 55 

<2H> 1521 

<212> DNA 

<213> Homo sapiens 



<400> 55 

ggcacgagag gacctgaagg tgcagctgga gcacgtgcag actcggctgc gggagatcca 60 

gccctgcctg gcagagagcc gggctgctcg tgagaaagag agcttcaacc tcaagagggc 120 

tcaggaggac atctcacggc tgcggcgcaa gctggaaaag cagaggaagg tggaggtcta 180 

cgcagatgcc gacgaaatcc tccaggagga gatcaaggag tacaaggcgc ggttgacctg 240 

cccctgctgt aacacccgca agaaggatgc agtccttacc aagtgcttcc acgttttctg 300 

cttcgagtgc gtgcggggcc gctatgaggc ccgccagagg aagtgcccca agtgcaacgc 360 

ggcctttggt gcccacgact tccatcgtat ctacatcagc tgaacctgaa actcagggga 420 

ctctggaaca ccatggaccc tgggggctgt gccccatctc ctccccaecc eaggtctagt 480 

ggccccaccc tccattccgg accccatggg cccagcccct gcccatctag ttggtttggg 540 

gaccctggtg catgctagtg ggcatgggat cagccaagct tcgttccatc ttttcctaaa 600 

ggtcagagct gcagcctagg gggcactgcc ctacagaaaa ggtctgcctg agaggcctga 660 

ggagcccaga gcacttgact gagcttcccg gaaactggcc ctaacctgtc tgtctccgtg 720 

gatgcatcct aaccctaagg aaaattcccc aggctgtgat ctaccctaga gaaggctcgc 7 30 

tccctgccta ctggctcaca aatgaggacc agtgagccat gtccttgttc cttgtttgag 840 

actgggctgc aggccccagg aagactttcc ttcacccacc atccccctaa cctcggcagg 900 

gcttctgtcc tgtggagttc cctggacacc ttggtctggc tcttgtgcca agggctgaag 960 

gaggtaccct cttggcagat gggggcatca cttgcttcct ttgggaagct ctaaggttgc 1020 

tgcagtcacc ttcctcatct tgcaggtgct gaaccaacat catcagtttc tattctaatc 1080 

aggccccttc ccaatctcca tttctctgcc aagcccattt acccccacct catgcatccc 114 0 

aaggctctac tgggtccctg gacctaaccc tgctttcatc ctggtggcct taactacagt 1200 

ggaggtggaa cttcccagga ggcgaaggga cagaccagcc ccagccgctg ggccaacttc 1260 

caatcattcc agctagaaga gcttccccct gacaccctgt gactgagcct gtgtcctgtc 1320 

tgcctgccca gccabgctcc atcggctgtg agggcagtgc ccggagaggc cagagggttg 1380 

gagctgcagg gacccgtttg gacccacagc ctctgttcta gagatgcttg tataggctgt 1440 

taattgtgat gaataaacgt tcaaccctcg gcctgcagcc agagtagcca ggccgcgcac 1500 

cccaaaaaaa aaaaaaaaaa a 1521 



<210> 56 

<211> 820 

<212> DNA 

<213> Homo sapiens 



<400> 56 

ggtctgcgcc ggaagtgcat gagctgccga tgtggtgctt agtgattgcg gtttcggtcg 60 

ctctcccgtg tttcccgggc tgggtatttg cctcgcacca tggcgcccaa gggcaaagcg 120 

ggcacgagag ggaagaagca gatatttgaa gagaacagag agactctgaa gttctacctg 180 

cggatcatac tgggggccaa tgccatttac tgccttgtga cgttggtctt cttttactca 240 

tctgcctcat tttgggcctg gttggccctg ggctttagtc tggcagtgta tggggccagc 300 

taccactcta tgagctcgat ggcacgagca gcgttctctg aggatggggc cctgatggat 360 

ggtggcatgg acctcaacat ggagcagggc atggcagagc accttaagga tgtgatccta 420 

ctgacagcca tcgtgcaggt gctcagctgc ttctctctct atgtctggtc cttctggctt 480 

ctggctocag gccgggccct ttacctcctg tgggtgaatg tgctgggccc ctggttcact 540 

gcagacagtg gcaccccagc accagagcac aatgagaaac ggcagcgccg acaggagcgg 600 

cggcagatga agcggttata gccattgaca ttgfcggccac aggccactgg ccctgggtgg 660 
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ctctgtcagg 
aagcagtctg 
aatgtgaaaa 



gtgcacagcc 
aggtattggg 
aaaaaaaaaa 



cctcatqcct ggagcaatga 
tatacttata ctctataggg 



gggtctagtc 
tcgttgaata 



caggggccaa 
aatggcttag 



720 
780 
820 



aaaaaaaaaa aaaaaaaaaa 



<210> 57 

<211> 1162 

<212> DNA 

<213> Homo sapiens 



<220> 














<221> SITE 














<222> (1144) 












<223> n eq 


jals a,t,g. 


or c 










<400> 57 














ggcacgagcc 


tgeattcctc 


tcctctcttc 


tttcctctct 


gtcccttctc 


tttcccctct 


60 


caaccaggag 


accatcatgt 


ctctctgcct 


tcctcctctc 


ccctccaggg 


gagtcaggct 


120 


gactgtgaaa 


gccatgagct 


tctctccctc 


tcccactcct 


cctctcctac 


tttcagatgg 


180 


atttattect 


tttttaaaca 


atgaacatcg 


gaaatgagac 


tgtggggtgt 


ggtttctctc 


240 


tctctttttt 


ttttaatttt 


ctttgttggg 


tttttgagca 


acctcatgtc 


cccttcccag 


300 


ggagcctttt 


aatttacctc 


ttagaactca 


agtggatggg 


aagtagagca 


ctatgtgtca 


360 


gtatgctttg 


ttttctgaca 


cgattacaca 


gcgaggcttt 


aatgccattt 


gggtaggtga 


420 


gcttctgcac 


ttctgttgtg 


ctgaactgta 


ttttcttctc 


tcatctcctc 


tttgtctttt 


480 


tctcttttcc 


tctccttcct 


gccttcttct gctggcctcc 


ttttctcttt 


ctttaccttc 


540 


cttggattat 


ccttccaggt 


tttcataata 


aatttatatt 


ttgtaaaagg 


attttgttgt 


600 


accaggtttt 


gcatcctcac 


tgaatctgac 


tggctttatt 


ttcctctcca 


aaatcaggtt 


660 


ttgttctcaa 


cactttccca 


tcatgtctag 


tcactgtttt 


ggttttggca 


ccatcagtat 


720 


caaatgtaca 


aacggttctt 


gctaaccaac 


accaggtata 


tctgatgttc 


agatgagttc 


780 


caataaaaat 


aatttttttt 


tttttcaaaa 


ggtgtctttt 


tcttgagtgc 


tggagggctt 


840 


ccaagcaagt 


ccagacagct 


ctgtgtggcc 


ccacactagt 




tctggccaaa 


900 


gctgttatct 


catttgtgta 


atgggagtcc 


ttaaggtaaa 


tttggggtcc 


aaacttggag 


960 


ggctttgggg 


gcaagaaagt 


tggtgtgtga 


gttctgaggt 


tggaaatgag 


ttcaggtgtc 


1020 


ttcttccagg 


ggcagcatgg 


tccagtgagc 


acatgtaagt 


ttgggcag-ta 


gatcctctga 


1080 


gcctactttc 


tcttctactc 


agtgaggatg 


ctgctttctg 


ggcaggtgat 


tgtgatgtga 


1140 


aggntagtaa 


gtcatagacg 


tt 








1162 



<210> 58 

<211> 677 

<212> DNA 

<213> Homo sapiens 

<400> 58 

cggcacgagc cgctgcgaga ccgcagccct tctctggagt ctcagagccg caagacacca 60 

cgactcccag aggaccttgc gtcgggcaag aaagactaca ccttccagag gcctctgcgg 120 

cgccgcgaca ggaagcggcg ggcgagccga gtgtccttgc gcgtggatcc gagcgaccat 180 

ggtggcccgg gtgtggtcgc tgatgaggtt cctcatcaag ggaagtgtgc ctgggggcgc 240 

cgtctacctg gtgtacgacc aggagctgct ggggcccagc gacaagagcc aggcagccct 300 

acagaaggct ggggaggtgg tcccccccgc catgttacca gttcagccag tacgtgtgtc 360 

agcagacagg cctgcagata ccccagctcc cagcccctcc aaagatttac tttcccatcc 420 

gtgactcctg gaatgcaggc atcatgacgg tgatgtcagc tctgtcggtg gccccctcca 480 

aggcccgcga gtactccaag gagggctggg agtatgtgaa ggcgcgcacc aagtagcgag 540 

tcagcagggg ccgcctgccc cggccagaac gggcagggct gccactgacc tgaagactcc 600 

ggactgggac cccactccga gggcagctcc cggccttgcc ggcccaataa aggacttcag 660 
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aagtgtaaaa aaaaaaa 677 



<210> 59 

<2H> 1053 

<212> DNA 

<213> Homo sapiens 



<400> 59 

ggcacgagcc cggatggaag ctccggccgc ggagtgatgg tggcctcagc gaagatgggc 60 

cgggcaggga ccatggcggt ggcagcagag cttcgagagc tgtgcccagg agtgaacaac 120 

cagccctacc tctgtgagag tggtcactgc tgcggggaga ctggctgctg cacctactac 180 

tatgagctct ggtggttctg gctgctctgg actgtcctca tcctctttag ctgctgttgc 240 

gccttccgcc accgacgagc taaactcagg ctgcaacaac agcagcggca gcgtcgaaat 300 

caacttgttg gcctatcatg gggcatgcca tggggctggt cctttcccta ccggttcact 360 

gcttgacctt cgcttcctca gcaccttcaa gcccccagcc tacgaggatg tggttcaccg 420 

cccaggcaca ccaccccccc cttatactgt ggccccaggc cgccccttga ctgcttccag 480 

tgaacaaacc tgctgttcct cctcatccag ctgccctgcc cactttgaag gaacaaatgt 540 

ggaaggtgtt tcctcccacc agagtgcccc cccccatcag gagggtgagc ccggggcagg 600 

ggtgacccct gcctccacac ccccctcctg ccgctatcgc cgtttaactg gcgactccgg 660 

tattgagctc tgcccttgtc ctgcctccgg tgagggtgag ccagtcaagg aggtgagggt 720 

tagtgccacc ctgccagatc tggaggacta ctccccgtgt gcactacccc cagagtctgt 780 

accgcagatc tttccoatgg ggctgtcttc cagtgaaggg gacatcccat aagtagtttt 840 

gagagggtgg atgggttact tgcccaccag aaacagccct agtcccaact ccfctgcgttc 900 

ctttggcccc tccctgccta cctagaatct gcctgaaagg gctggagagg ggcagtattg 960 

ggggactgtg ctagctttac ccccgcagga catacacagg agcotttgat ctcattaaag 1020 

agatgtgaac cagctaaaaa aaaaaaaaaa aaa 1053 



<210> 60 

<211> 233 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (233) 

<223> Xaa equals stop translation 
<400> 60 

Met Leu Ser Thr His Asn Leu Pro Cys Leu Leu Val Glu Leu Leu Glu 
1. 5 10 15 

His Ser Pro Trp Ser Arg Arg Glu Gly Gly Lys Leu Gin Gin Phe Glu 
20 25 30 

Gly Ser hrg Trp His Thr Val Ala Pro Ser Glu Gin Gin Lys Leu Ser 
35 40 45 

Lys Leu Asp Gly Gin Val Trp lie Ala Leu Tyr Asn Leu Leu Leu Ser 
50 55 60 



Pro Glu Ala Gin Ala Arg Tyr Cys Leu Thr Ser Phe Ala Lys Gly Arg 
65 70 75 80 
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Leu Leu Lys Leu Arg 
85 

Pro Asn Leu Ala His 
100 

Glu Tfir Gin Pro Pro 
115 

lie Trp Glu Arg Leu 
130 

Ala Lys His Gin Leu 
145 

Arg Leu Gin Ala Arg 
165 

Glu Ala Val Ala Pro 
180 

Ala Ser Lys Arg Cys 
195 

Glu Cys Gin Val Lys 
210 

Ala Ala Gin Gly Asp 
225 



Ala Phe Leu Thr Asp Thr 

90 

Leu Gin Ser Phe Leu Ala 
105 

Lys Lys Asp Leu Val Leu 
120 

Glu Arg Glu Asn Arg Gly 
135 

Gin His Val Phe Ser Pro 
150 155 

Arg Trp Ala Glu Thr Tyr 
170 

Glu Arg Pro Arg Cys Ala 
185 

Ser Arg Cys Gin Asn Glu 
200 

His Trp Glu Lys His Gly 
215 

Arg Ala Lys Xaa 
230 



Leu Leu Asp Gin Leu 
95 

His Leu Thr Leu Thr 
110 

Glu Gin lie Pro Glu 
125 

Lys Trp Gin Ala lie 
140 

Ser Glu Gin Asp Leu 
160 

Arg Leu Asp Val Leu 
175 

Tyr Cys Ser Ala Glu 
190 

Trp Tyr Cys Cys Arg 
205 

Lys Thr Cys Val Leu 
220 



<210> 61 

<211> 119 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (119) 

<223> Xaa equals stop translation 
<400> 61 

val Ala Arg Ala Val Cys Leu Val Phe Ala Leu lie Val Phe Ser Cys 
15 10 15 

He Tyr Gly Glu Gly Tyr Ser Asn Ala His Glu Ser Lys Gin Met Tyr 
.20 25 30 

Cys Val Phe Asn Arg Asn Glu Asp Ala Cys Arg Tyr Gly Ser Ala lie 
35 40 45 

Gly Val Leu Ala Phe Leu Ala Ser Ala Phe Phe Leu Val Val Asp Ala 
50 55 60 



Tyr Phe Pro Gin He Ser Asn Ala Thr Asp Arg Lys Tyr Leu Val He 
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65 70 75 80 

Gly Asp Leu Leu Phe Ser Ala Leu Trp Thr Phe Leu Trp Phe Val Gly 
85 90 95 

Phe Cys Phe Leu Thr Asn Gin Trp Ala val Thr asn Pro Lys Thr Cys 
100 105 110 

Trp Trp Gly Pro Thr Leu Xaa 
115 



<210> 62 
<211> 55 
<212> PRT 

<213> Homo sapiens 
<2Z0> 

<2Z1> SITE 
<222> (55) 

<22 3> Xaa equals stop translation 
<400> 52 

Met Cys Gin Thr Trp Ala Arg Cys Leu Arg Leu Met Phe His Pro Thr 
15 10 15 

Cys Leu Thr cys Pro Ala Leu Pro Thr Thr Ser Cys Thr Leu Pro Thr 
20 25 30 

Trp Ala Pro Ala Leu Pro Pro Leu Pro Leu Ala Pro Phe Gin Asn Cys 
37. 40 45 

Pro Pro Ser Thr Leu Arg Xaa 
50 55 



<210> 63 
<211> 21 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (21) 

<223> xaa equals stop translation 
<400> 63 

Met Cys Trp Leu Ala ala Lys Asn Leu Leu Glu Cys Lys Tyr Ala Ser 
15 10 15 

Leu His His Leu Xaa 
20 



<210> 64 
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<211> 34 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 64 

Met Pro Leu Leu Leu Arg Trp Val Ser Trp Leu Gin Val Trp Lye Pro 
15 10 15 

Arg Pro Pro Leu Ser Arg Arg Arg Lys Thr Ser Gin Leu Lys Pro Arg 
20 25 30 

Ser Xaa 



<210> 65 
<211> 11 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (11) 

<223> Xaa equals stop translation 
<400> 65 

Met Pro Leu His Ser Ser Leu Gly Gly His Xaa 
15 10 



<210> 66 
<2H> 24 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (24) 

<223> Xaa equals stop translation 
<400> 66 

Met Ser Val Gin Arg Trp Ala Leu Lys Leu Thr Leu lie Leu Leu Val 
1 5 10 15 

Glu Lys Ser Leu Lys Ala lie Xaa 
20 



<210> 67 
<211> 23 
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<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (23) 

<223> Xaa equals stop translation 
<400> 67 

Phe Leu Phe Phe Gly Val Leu Pro Val Cys Lys Gly Glu Phe Val His 
15 10 15 

Trp Glu Arg Pro Gly Ser Xaa 



<210> 68 

<211> 43 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<400> 68 

Met Ala Ser He Leu Ser Leu Leu His Pro Tyr Leu Leu Leu Cys Asp 
15 10 15 

Phe Ala Ala Pro Leu lie Lys Glu Ala Glu Pro Pro Leu Pro Pro lie 
20 25 30 

Gly Ala Gly Phe Glu Ser Asn Arg Met Lys Xaa 
35 40 



<210> 69 

<211> 31 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (31) 

<223> Xaa equals stop translation 
<400> 69 

Gin Thr Cys Thr Leu Leu Ala Val Leu Leu Val Asp Phe Leu Leu Leu 
15 10 15 



Arg Val His He Leu Gin Ala lie Gly Lys Pro Trp He Leu Xaa 
20 25 30 
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<210> 70 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (10) 

<223> Xaa equals stop translation 
<400> 70 

Gly Pro Leu Gly Arg Tyr Asn Trp Leu Xaa 
1 5 10 



<210> 71 
<211> 28 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (28) 

<223> Xaa equals stop translation 
<400> 71 

Met Ala Ser Trp lie Cys val Phe Cys Thr Ser Pro Ser Gly Cys Ser 
15 10 15 

Ala Thr Cys Leu Val Cys Tyr Pro Ala Phe Pro xaa 
20 25 



<210> 72 
<211> 29 
<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (29) 

<223> xaa equals stop translation 
<400> 72 

Met val Lys Thr val Phe Ala His Cys Phe Leo Leu Phe His Leu Val 
15 10 15 

Thr Asn Asp Gin Asp Asp Leu lie Phe Phe Pro Ser Xaa 
20 25 



<210> 73 
<211> 204 
<212> PRT 

<213> Homo sapiens 
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<220> 

<221> SITE 
<222> (204) 

<223> Xaa equals stop translation 
<400> 73 

Met Gly lie Lys Thr Ala Leu Pro Ala Ala Glu Leu Gly Leu Tyr Ser 
1 5 . 10 15 

Leu Val Leu Ser Gly Ala Leu Ala Tyr Ala Gly Arg Gly Leu Leu Glu 
20 25 30 

Ala Ser Gin Asp Gly Ala His Arg Lys Ala Phe Arg Glu Ser Val Arg 
35 40 45 

Pro Gly Trp Glu Tyr lie Gly Arg Lys Met Asp Val Ala Asp Phe Glu 
50 55 60 

Trp val Met Trp Phe Thr Ser Phe Arg Asn Val lie lie Phe Ala Leu 

65 70 75 80 

Ser Gly His Val Leu Phe Ala Lys Leu Cys Thr Met Val Ala Pro Lys 
85 90 . 95 

Leu Arg Ser Trp Met Tyr Ala Val Tyr Gly Ala Leu Ala Val Met Gly 
100 105 110 

Thr Met Gly Pro Trp Tyr Leu Leu Leu Leu Leu Gly His Cys Val Gly 
115 120 125 

Leu Tyr Val Ala Ser Leu Leu Gly Gin Pro Trp Leu Cys Leu Gly Leu 
130 135 140 

Gly Leu Ala Ser Leu Ala Ser Phe Lys Met Asp Pro Leu lie Ser Trp 
145 150 155 160 

Gin Ser Gly Phe Val Thr Gly Thr Phe Asp Leu Gin Glu Val Leu Phe 
165 170 175 

His Gly Gly Ser Ser Phe Thr Cys Cys Val Ala Pro Ala Leu His Trp 
180 185 190 

Arg Ala Val Pro Thr Leu Thr Ala Thr Thr Pro Xaa 
195 200 



<210> 74 
<211> 77 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (77) 
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<223> Xaa equals stop translation 

<400> 74 

Met Lys lie Ser Ala lie Trp Pro Leu 
1 5 



Lys Gin Val Leu Ser Thr Leu Leu 
20 

Lys Gly Leu Glu Asn Asn Ser .Leu 
35 40 

Met Gly Phe He Arg Asp Ser Gly 
50 55 

Cys Leu Phe Arg Asp Ser Phe Thr 
65 70 



Ala val Phe Phe Ser Met Leu 
10 15 

Val Leu Tyr Leu Val Leu Tyr Phe 
25 30 

Pro Gly Gly Pro Arg He Pro Phe 
45 

He Leu He Phe Cys Gin Lys Val 
60 

lie Leu Cys Phe Xaa 
75 



<210> 75 
<211> 54 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (54) 

<223> Xaa equals stop translation 
<400> 75 

Met Lys Gly His Phe Gly Lys Gly Leu Asp Glu Leu Val Ala Phe Asn 
1 5 ' 10 15 

Leu Cys Leu His Leu Pro Leu Ser Ala Thr Leu Gly Arg Pro Gly Gly 
20 25 30 

Ala Ser Glu Asp His Arg Pro Thr Gly Leu Ala He Met Thr Pro Leu 

35 40 45 

Glu Val Ser Ser Ser Xaa 
50 



<210> 76 
<211> 27 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (27) 

<22 3> Xaa equals stop translation 
<400> 76 

Met Phe Thr Val Leu Leu Leu Glu Leu Phe Ser His Pro Thr Tyr Ala 
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Gly Phe Eer lie Ala Phe Glu Phe Cys' Val Xaa 



<210> 77 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (32) 

<223> xaa equals stop translation 
<400> 77 

Met Leu Pro Leu Leu He Trp Phe Leu Ala Ser Pro Cys Val Leu Arg 
15 10 15 

Ala Ser Gin Thr lie His Leu Trp Val Ala Leu Leu Phe Val He Xaa 
20 25 30 



<210> 78 
<211> 21 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (21) 

<223> Xaa equals stop translation 
<400> 78 

Met Ser Ala Thr Val Ser Gly Arg Ser His Leu Trp Pro Leu Phe Ala 
1 5 10 15 

Cys Glu Lys val Xaa 
20 



<210> 79 

<211> 13 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (13) 

<223> Xaa equals Stop translation 
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<400> 79 

■ Arg Pro Leu Trp Gly Leu Gly Lys Arg Ser Leu His Xaa 
1 5 10 



<210> 80 
<211> 109 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (109) 

<223> Xaa equals stop translation 
<400> 80 

Ala Val Arg He Gly Phe Ser Val Ser Phe Asp Pro Ser Asp Ala Pro 
15 10 15 

Ser Pro Asp Arg lie Ala Ala phe Phe val Pro Pro He Leu Arg Gly 

20 25 30 

Arg Pro Leu Pro Trp Arg Leu Cys Cys Ala Leu Ser Ser Val Gly Ser 
35 40 45 

Ala Gly ser Arg Ala Tyr Ser Gly Leu Arg Gin Lys Cys Pro Ser Gly 
50 55 60 

Leu Gly Ala Thr Ala Pro Ala Arg Tyr Thr Arg Thr Thr Ser Pro Pro 
65 70 75 ao 

Pro Arg Cys Arg Lys Arg Cys Trp Pro Pro Ala Pro Arg Arg Trp Arg 
85 90 95 

Ser He Thr Pro Thr Ala Thr Thr Trp Ser Gin Phe Xaa 
100 105 



<210> 81 
<211> 58 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> <58) 

<223> Xaa equals stop translation 
<400> 81 

Trp Val Asp Trp Gin Arg Lys Trp Thr Thr Lys Phe Phe Met .Leu Arg 
15 10 15 



Ser Phe Leu Leu Glu Thr Ser Gin lie Phe Arg Phe Leu Trp He Met 
20 25 30 
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Lys Gin Lys Ser Thr Glu Asp Leu Leu Leu Leu Asn Leu Ser Trp Gin 



Arg Met Leu Gin Gin Leu Sex Thr Thr Xaa 
50 55 



<210> 82 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (11) 

<223> Xaa equals stop translation 
<400> 82 

Trp His Pro Val Cys Ser Trp Cys Leu His Xaa 
15 10 



<210> 83 
<211> 94 
<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (94) 

<223> Xaa equals stop translation 
<400> 83 

Met Arg Leu Thr Asp Ser Leu Phe Leu Trp Val Gly Ala Thr Pro His 
15 10 15 

Leu Arg Asn Leu Ala Val Ala Met Cys Ser Arg Tyr Asp Ser lie Pro 
20 25 30 

Val Ser Thr Ser Leu Leu Gly Asp Thr Ser Asp Thr Thr Ser Thr Gly 
35 40 45 

Leu Ala Gin Arg Leu Ala Arg Lys Thr Asn Lys Gin Val Phe Val Ser 
50 55 60 

Tyr Asn Leu Gin Asn Thr Asp Ser Asn Phe Ala Leu Leu Val Glu Asn 
65 70 75 80 

Arg He Lys Glu Glu Met Glu Ala Phe Pro Glu Lys Phe Xaa 



<210> 84 
<211> 36 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (36) 

<223> Xaa equals stop translation 
<400> 84 

Met lie Thr Cys Ser His Gly Gin lie Phe Phe Ser Pro Cys Ser Ser 
15 10 15 

Trp Pro Glu Thr Arg Glu Thr Arg Val Lys Ser Tyr Leu Pro Leu Pro 
20 25 30 

Val Met Pro Xaa 
35 ■ 



<210> 85 
<211> 7 
<212> PRT 

<213> Homo sapiens 
<220> 

<22X> SITE 
<222> (7) 

<223> Xaa equals stop translation 
<400> 85 

Phe Thr Thr Gly Asp Phe Xaa 
1 5 



<210> 86 
<211> 34 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 86 

Cys val Leu Ser Gin Phe Phe His Phe Pro Ala Cys Phe Leu Met Ser 
1 5 10 15 

Ala Phe Gly Pro He He Val ser Gin His His Gin His val Asp Lys 
20 25 30 

Lys Xaa 



<210> 87 
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<211> 12 
<212> PRT 

<213> Homo sapiens 
<220> 

<2Z1> SITE 
<222> (12) 

<223> xaa equals stop translation 
<400> 87 

Met His Val Leu Pro Pro His Phe Cys Ser Ala xaa 
15 10 



<210> 88 
<211> 37 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 
<400> 88 

Met Cys His Pro Leu Thr Gly Glu Ser Gly Gly Val Val Gly Val Asn 
15 10 15 

val Leu Lys He Tyr Val Ser Cys He Leu Phe Glu Ser Ala Val Phe 
20 25 30 

Ser Gin Gin Leu xaa 

35 



<210> 89 
<211> 18 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (18) 

<22 3> Xaa equals stop translation 
<400> 89 

Met Ser Tyr He Leu Asp Thr Phe Ser Leu Leu Leu Phe Leu Leu Tyr 
1 5 10 15 

Phe xaa 



<210> 90 
<2H> 40 
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<212> PST 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (40) 

<223> Xaa equals stop translation 
<400> 90 

Glu Gly Leu Gly Ala Ser Trp Leu Trp His Leu Thr Ser Trp Ala Ser 
15 10 15 

Thr Ser Cys Ser Gin Asp Pro Cys Gly Asp Glu Arg Gly Ala Trp Lys 
20 25 30 

Gly Leu Arg Pro Ser Thr Ala Xaa 
35 40 



<210> 91 

<211> 30 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (30) 

<223> Xaa equals stop translation 
<400> 91 

Met Ser Gly val Pro Leu Arg Thr Gly Gly Trp Pro Ala Gly Leu arg 
15 10 15 

Gly Val Ser Phe His Ma Gly Leu Pro Ala Ala Gly Gin Xaa 
20 25 30 



<210> 92 

<211> 72 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> il-A) 

<223> Xaa equals stop translation 
<400> 92 

Met Thr Glu Glu Arg Gly Val Trp Ala Val Leu Leu Leu Arg Ser Leu 
15 10 15 

Ala Pro Ser Leu Ser Cys Leu Thr Val Cys Cys Ser Ser Trp Leu Leu 
20 25 30 



Trp Cys Pro Leu Asn Ser Cys Val Thr Cys Pro Gly Leu Ser Leu Ser 
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35 40 45 

Leu Leu Arg Gin Gly Ala Ala Gly Cys Phe Leu Thr Cys Thr Gly Met 
50 55 60 

Pro Gin Ser Thr Trp Pro Gly Xaa 
65 70 



<210> 93 

<211> 124 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (124) 

<223> Xaa equals stop translation 
<400> 93 

Met val Trp Leu Pro Arg Pro Ser Leu Gly Trp Val Trp Gly Trp Ser 
15 10 15 

Gly Leu Ala His Ala Ser His Leu Cys Leu His Leu Cys Cys His Pro 
20 25 30 

Ala Pro Pro Ser Ser Ser Ser Pro Thr Ser Ser Ser Leu Cys Ala Ser 
35 40 45 

Val Ser Cys Arg Lys Lys Trp Val Glu Pro Glu Arg Arg Leu Ser Glu 
50 55 60 

Glu Gly Arg Gly Arg Ala Trp Gly Gly Ser Pro Thr Pro His Pro Lys 

65 70 75 80 

Pro Gin Gly Leu Pro Pro Gly Ser Gly Arg Gly Arg ser Trp Leu Cys 
85 90 95 

Gly val val Ala Pro Leu Leu Leu Pro Cys Phe Ser His Leu Ser Cys 
100 105 110 

Pro Ser Leu Val Pro Thr Ala val His His Glu Xaa 
115 120 



<210> 94 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<220> 

<2 21> SITE 

<222> (20) 

<223> xaa equals stop translation 
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<400> 94 

Gin Arg Pro Trp lie Leu Thr Thr Asp Leu Ser Val Phe Phe Leu Cys 
15 10 15 

Leu Phe Pro Xaa 
20 



<210> 95 

<211> 26 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (26) 

<223> Xaa equals stop translation 
<400> 95 

Gly Arg His Thr Trp Ser Leu Leu Leu Ala Ala Leu Ala Cys Leu val 
15 10 15 

Pro Leu Leu His Trp Asn lie Arg Arg xaa 
20 25 



<210> 96 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (11) 

<223> Xaa equals stop translation 
<400> 96 

Met Gin Ala Gly Trp Leu Gly Gin Val Gly Xaa 
1 5 10 



<210> 97 

<211> SO 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (50) 

<223> Xaa equals stop translation 
<400> 97 

Met Leu Thr Leu Cys Val Cys Val Cys Val Cys Val Cys Thr Arg Ala 
15 10 15 
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Cys Ala Cys Leu Leu His Gly lie Leu Phe Cys Glu lie Pro Leu Gin 
20 25 30 

Ser Cys Gin Asn Leu Pro Pro Cys Pro Ser His Thr Val Gly Ser Ala 
35 40 45 

Leu Xaa 
50 



<210> 98 

<:211> 93 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (98) 

<2Z3> Xaa equals stop translation 
<400> 98 

Leu Met Leu Ser Leu Cys Leu Pro Pro lie Leu Ser Gly Thr Gly Asp 
1 5 10 . 15 

Gly Gly Ser Pro Cys Glu Pro Phe Ser Cys Cys Ser Gly Arg Ala Ser 
20 25 30 

Ser Thr Leu Ser Gin Pro Gly Pro Met Glu Asn Asp Gly Leu Gly Phe 
35 40 45 

Leu Arg Pro Tyr Leu Met Pro Leu Gin Phe Met Ser Pro Thr Arg Pro 
50 55 60 

Arg Gly Ser Gly Trp Glu Arg Ala Pro Gly Cys Pro Val Thr Pro Leu 
65 70 75 80 

Thr Leu Pro Ser Pro Val Pro Asn Met Pro Cys Asn Lys lie Arg Glu 
85 90 95 

Asp Xaa 



<210> 99 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<2 20> 

<221> SITE 
<222> (15) 

<223> Xaa equals stop translation 
<400> 99 

Met Cys Pro Arg Leu Leu Phe Ser Trp Ala Phe Leu Ser Arg xaa 
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5 



10 



15 



<210> 100 
<211> 37 
<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (37) 

<223> Xaa equals stop translation 

<400> 100 

Met Leu Leu Leu His Leu Thr Leu Gly Leu Leu Pro Gin Ala Val Gin 
15 10 15 

Ser Leu Asn Phe Leu Phe Cys Phe lie His Leu Thr Leu Gin Ser Leu 



His Pro Gin Ala Xaa 
35 



<210> 101 
<211> 14 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (14) 

<223> Xaa equals stop translation 
<400> 101 

Gly Asn Lys Arg lie Lys Arg Leu Met Pro Tyr Tyr Phe Xaa 
15 10 



<210> 102 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (39) 

<223> xaa equals stop translation 
<400> 102 

Met Pro Cys Trp Val Thr Gly Trp Thr Cys Cys Ser Leu Gin ser His - 
15 10 15 

Ser Gin Pro Ala His Met Pro Pro Ser Lys Arg He Leu Leu Phe Thr 



20 



25 



30 



20 



25 



30 
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Ser Leu Leu Leu Gin Pro Xaa 
35 



<210> 103 
<211> 45 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (45) 

<223> Xaa equals stop translation 
<400> 103 

Met Val Leu Val Ser lie Phe Cys Leu Phe ftla Cys Phe Gin Asn Ser 
15 10 15 

Leu Ala Trp Tyr Cys Met Glu Ser Ser Ser Phe Ser Ser Cys Pro Leu 

20 25 30 

Arg Ala Gly Leu Phe Pro Val Ser Ser Gin Arg Pro Xaa 
35 40 45 



<210> 104 
<211> 71 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (71) 

<223> Xaa equals stop translation 
<400> 104 

Met Gin Ser Leu Pro Ser Ala Ser Thr Phe Ser Ala Ser Ser Ala Cys 
15 10 15 

Gly Ala Ala Met Arg Pro Ala Arg Gly Ser Ala Pro Ser Ala Thr Arg 
20 25 30 

Pro Leu Val Pro Thr Thr Ser He Val Ser Thr Ser Ala Glu Pro Glu 
35 40 45 

Thr Gin Gly Thr Leu Glu His His Gly Pro Trp Gly Leu Cys Pro. He 
50 55 60 

Ser Ser Pro Pro Gin Val Xaa 
65 70 



<210> 105 
<211> 19 
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<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
■<:222> (19) 

<223> Xaa equals stop translation 
<400> 105 

Met Val Ala Trp Thr Ser Thr Trp Ser Arg Ala Trp Gin Ser Thr Leu 
1 5 10 15 

Arg Met Xaa 



<210> 106 
<211> 67 
<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (67) 

<223> Xaa equals Stop translation 
<400> 106 

Glu Thr Val Gly Cys Gly Phe Ser Leu Ser Phe Phe Phe Asn Phe Leu 
15 10 15 

Cys Trp val Phe Glu Gin Pro His Val Pro Phe Pro Gly Ser Leu Leu 
20 25 30 

lie Tyr Leu Leu Glu Leu Lys Trp Met Gly Ser Arg Ala Leu Cys Val 
35 40 45 

Ser Met Leu Cys Phe Leu Thr Arg Leu His Ser Glu Ala Leu Met Pro 
50 55 60 

Phe Gly Xaa 
65 



<210> 107 

<2U> 82 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (82) 

<223> Xaa equals stop translation 
<400> 107 

Met Val Ala Arg Val Trp Ser Leu Met Arg Phe Leu lie Lys Gly Ser 
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15 10 15 

Val Pro Gly Gly Ala val Tyr Leu Val Tyr Asp Gin Glu Leu Leu Gly 
20 25 30 

Pro Ser Asp Lys Ser Gin Ala Ala Leu Gin Lys Ala Gly Glu Val Val 
35 40 45 

Pro Pro Ala Met Leu Pro val Gin Pro Val Arg Val Ser Ala Asp Arg 
50 55 60 

Pro Ala Asp Thr Pro Ala Pro Ser Pro Ser Lys Asp Leu Leu Ser His 
65 70 75 80 

Pro Xaa 



<210> 108 
<211> 61 
<212> FRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (61) 

<223> Xaa equals stop translation 
<400> 108 

Glu Leu Trp Trp Phe Trp Leu Leu Trp Thr val Leu Tie Leu Phe Ser 
15 10 15 

Cys Cys Cys Ala Phe Arg His Arg Arg Ala Lys Leu Arg Leu Gin Gin 
20 25 30 

Gin Gin Arg Gin Arg Arg Asn Gin Leu Val" Gly Leu Ser Trp Gly Met 
35 40 45 

Pro Trp Gly Trp Ser Phe Pro Tyr Arg Phe Thr Ala Xaa 
50 55 60 



<210> 109 
<2U> 123 
<212> PRT 

<213> Homo sapiens 
<400> 109 

Gin Gin Lys Leu Ser Lys Leu Asp Gly Gin Val Trp lie Ala Leu Tyr 
1 5 10 15 

Asn Leu Leu Leu Ser Pro Glu Ala Gin Ala Arg Tyr Cys Leu Thr Ser 
20 25 30 

Phe Ala Lys Gly Arg Leu Leu Lys Leu Arg Ala Phe Leu Thr Asp Thr 
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35 40 

Leu Leu Asp Gin Leu Pro Asn Leu 
50 55 

His Leu Thr Leu Thr Glu Thr Gin 
65 70 

Glu Gin lie Pro Glu He Trp Glu 
85 

Lys Trp Gin Ala He Ala Lys His 
100 

Ser Glu Gin Asp Leu Arg Leu Gin 
115 120 



45 

Ala His Leu Gin Ser Phe Leu Ala 
60 

Pro Pro Lys Lys Asp Leu Val Leu 
75, 80 

Arg Leu Glu Arg Glu Asn Arg Gly 
90 95 

Gin Leu Gin His Val Phe Ser Pro 
105 110 

Ala Arg Arg 



<210> 110 
<211> 123 
<212> PRT 

<213> Homo sapiens 
<400> 110 

Gin Gin Lys Leu Ser Lys Leu Asp Gly Gin Val Trp He Ala Leu Tyr 



Asn Leu Leu Leu Ser Pro Glu Ala Gin Ala Arg Tyr Cys Leu Thr Ser 

20 25 30 

Phe Ala Lys Gly Arg Leu Leu Lys Leu Arg Ala Phe Leu Thr Asp Thr 

35 40 45 

Leu Leu Asp Gin Leu Fro Asn Leu Ala His Leu Gin Ser Phe Leu Ala 
50 55 60 

His Lqu Thr Leu Thr Glu Thr Gin Pro Pro Lys Lys Asp Leu Val Leu 



Glu Gin He Pro Glu lie Trp Glu Arg Leu Glu Arg Glu Asn Arg Gly 
85 90 95 

Lys Trp Gin Ala He Ala Lys His Gin Leu Gin His Val Phe Ser Pro 
100 105 110 

Ser Glu Gin Asp Leu Arg Leu Gin Ala Arg Arg 
115 120 



<210> 111 
<211> 25 
<212> PRT 

<213> Homo sapiens 
<400> 111 
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Arg Glu Cys Gin val Lys His Trp Glu Lys His Gly Lys Thr Cys Val 
15 10 15 

Leu Ala Ala Gin Gly Asp Arg Ala Lys 
20 25 



<210> 112 
<211> 25 
<212> PRT 

<213> Homo sapiens 
<400> 112 

Arg Glu Cys Gin Val Lys His Trp Glu Lys His Gly Lys Thr Cys Val 
1 5 10 15 

Leu Ala Ala Gin Gly Asp Arg Ala Lys 
20 25 



<210> 113 
<211> 154 
<212> PRT 
<213> Homo sapiens 

<400> 113 

Glu Ser Gly Ala Tyr Gly Ala Ala Lys Ala Gly Gly Ser Phe Asp Leu 
15 10 15 

Arg Arg Phe Leu Thr Gin Pro Gin Val Val Ala Arg Ala Val Cys Leu 

20 25 30 

Val Phs Ala Leu He Val Phe Ser Cys He Tyr Gly Glu Gly Tyr Ser 
35 . 40 45 

Asn Ala His Glu Ser Lys Gin Met Tyr Cys Val Phe Asn Arg Asn Glu 
50 55 60 

Asp Ala Cys Arg Tyr Gly Ser Ala He Gly Val Leu Ala Phe Leu Ala 
65 70 75 80 

Ser Ala Phe Phe Leu Val val Asp Ala Tyr phe Pro Gin He Ser Asn 
85 90 95 

Ala Thr Asp Arg Lys Tyr Leu Val He Gly Asp Leu Leu Phe Ser Ala 
100 105 110 

Leu Trp Thr Phe Leu Trp Phe Val Gly Phe Cys Phe Leu Thr Asn Gin 
115 120 125 

Trp Ala Val Thr Asn Pro Lys Asp Val Leu Val Gly Ala Asp Ser Val 
130 135 140 



Arg Ala Ala He Thr Phe ser Phe Phe Ser He Phe Ser Trp Gly Val 
145 150 155 160 
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Leu Ala Ser Leu 



<210> 114 
<211> 162 
<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> {144) 

<223> Xaa equals stop translation 
<400> 114 

Glu ser Gly Ala Tyr Gly Ala Ala Lys Ala Gly Gly ser Phe Asp Leu 
15 10 15 

Arg Arg Phe Lau Thr Gin Pro Gin Val Val Ala Arg Ala Val Cys Leu 

20 25 30 

val Phe Ala Leu He val Phe Ser Cys He Tyr Gly Glu Gly Tyr Ser 
35 40 45 

Asn Ala His Glu Ser Lys Gin Met Tyr Cys Val Phe Asn Arg Asn Glu 
50 55 60 

Asp Ala cys Arg Tyr Gly ser Ala He Gly Val Leu Ala Phe Leu Ala 
65 70 75 80 

ser Ala Phe Phe Leu Val Val Asp Ala Tyr Phe Pro Gin He Ser Asn 
85 90 95 

Ala Thr Asp Arg Lys Tyr Leu Val He Gly Asp Leu Leu Phe Ser Ala 
100 105 110 

Leu Trp Thr Phe Leu Trp phe Val Gly Phe Cys Phe Leu Thr Asn Gin 
115 120 125 

Trp Ala Val Thr Asn Pro Lys Thr Cys Trp Trp Gly Pro Thr Leu Xaa 
130 135 140 

Gly Ser His His Leu Gin Phe Phe Ser He Ser Pro Gly Val Leu Ala 
145 150 155 160 

Ser Leu 



<210> 115 
<211> 234 
<212> PRT 
<213> Homo sapiens 
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<400> 115 

Glu Thr Ser Glu Arg Ser Pro Gin Ser Pro Asp Val Gly Glu He Pro 
15 10 15 

His Asn Ser Gly Val Glu Asp Ala Pro lie Ser Lys Val Gly Val Leu 
20 25 30 

Ala Ala Asn Met Glu Ala Lys Ala Ser Pro Gin Arg Glu Lys Glu Asp 
35 40 45 

Lys Pro Ala Glu Thr Lys Lys Leu Arg He Ala Trp Pro Pro Pro Ala 
50 55 60 

Glu Leu Gly Ser Ser Gly Ser Thr Met. Glu Glu Gly Phe Lys Gly Ser 



Lys Pro Lys Trp Pro Pro Glu Asp Glu Thr Ser Lys Thr Glu Ala Leu 
85 90 95 

Gly Asp Val Asp Leu Asp Leu Lys Lys Leu Arg Arg Ser Ser Ser Leu 
100 105 110 

Lys Glu Arg Ser Arg Pro Phe Thr Val Ala Ala Ser Phe Arg Thr Ser 
115 120 125 

Ser Leu Lys Ser Pro Lys Thr Leu Ser Pro Leu Arg Lys Gly Trp Ser 
130 135 140 

Met Ser Glu Gin Asn Glu Glu Ser Gly Gly Gly He Val Thr Ala Gly 
145 150 155 160 

Lys Gin Thr Glu Asn Ala Lys Ala Pro Gly Lys Lys Glu Asn Val Arg 
165 170 175 

Lys Ser Arg Trp Gin Arg Glu Asp Ser Ala Arg Glu Glu Val Ala Arg 
180 185 190 

Arg Ser Lys Asp He His Gly Val Glu Leu Glu Ser Glu Asn Phe He 
195 200 205 

Glu Asn Gly Ala Asn He Tyr Glu Gly Asp Ser Gly Asp Leu Val Gin 
210 215 220 

Gin Ser Pro Leu Asp Pro Lys Ser Pro Ser 
225 230 



<210> 116 
<211> 232 
<212> PRT 

<213> Homo sapiens 
<400> 116 

Glu He Leu Glu Arg Pro Ala Gin Leu Ala Asn Ala Arg Glu Thr Pro 
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His Ser Pro Gly Val Glu Asp Ala Pro lie Ala Lys Val Gly Val Leu 

20 25 30 

Ala Ala ser Met Glu ala Lys Ala Ser Ser Gin Gin Glu Lys Glu Asp 
35 40 45 

Lys Pro Ala Glu Thr Lys Lys Leu Arg He Ala Trp Pro Pro Pro Thr 
50 55 60 

Glu Leu Gly Ser Ser Gly Ser Ala Leu Glu Glu Gly He Lys Met Ser 

65 70 75 80 

Lys Pro Lys Trp Pro Pro Glu Asp Glu He Ser Lys Pro Glu Val Pro 



Glu Asp Val Asp Leu Asp Leu Lys Lys Leu Arg Arg Ser Ser Ser Leu 
100 105 110 

Lys Glu Arg Ser Arg Pro Phe Thr Val Ala Ala Ser Phe Gin Ser Thr 

115 120 125 

Ser Val Lys Ser Pro Lys Thr Val Ser Pro Pro He Arg Lys Gly Trp 
130 135 140 

Ser Met Ser Glu Gin Ser Glu Glu Ser val Gly Gly Arg Val Ala Glu 
145 150 155 160 

Arg Lys Gin Val Glu Asn Ala Lys Ala Ser Lys Lys Asn Gly Asn Val 
165 170 175 

Gly Lys Thr Thr Trp Gin Asn Lys Glu Ser Lys Gly Glu Thr Gly Lys 
180 185 190 

Arg Ser Lys Glu Gly His Ser Leu Glu Met Glu Asn Glu Asn Leu Val 
195 200 205 

Glu Asn Gly Ala Asp Ser Asp Glu Asp Asp Asn Ser Phe Leu Lys Gin 
210 215 220 

Gin Ser Pro Pro Arg Asn Pro Ser 
225 230 



<210> 117 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<400> 117 

Arg His Phe Ser Lys Glu Asp He Tyr Ala Ala Lys Lys His Met Lys 



Lys Cys Ser Pro Ser Leu Ala He Arg Glu Met Gin He Lys Thr Thr 
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; Arg Tyr His Leu Thr Pro Val Arg Met Ala lie lie Lys 



<210> 118 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<400> 118 

Arg Leu Phe Thr Lys Asp lie Gin Met Thr Glu Met His Met Lys Arg 



Cys Ser Pro Ser Ala lie Arg Glu He Gin He Lys Ala Met He Arg 
20 25 30 

Tyr Gin Tyr Thr Pro He Arg Met Ala Lys He Arg 
35 40 

<210> 119 
<2H> 114 
<212> PRT 
<213> Homo sapiens 

<400> 119 

Met Gly Phe ser Glu ser ser Leu His Asp His Val Thr Ala Asp His 
15 10 15 

Ser Asp Thr Thr Thr Glu Val Val eye Pro He Cys Ala Ser Leu Pro 
20 25 30 

Gly Gly Asp Pro Asn His Val Thr Asp Asp Phe Met Cys His Leu Thr 
35 40 45 

Val Glu His Arg Thr Pro Arg Asp Phe Asp Glu Pro Pro Gly Leu Arg 
50 55 60 

His val Arg Arg He Pro His Pro Ser Arg Gly Val Gly Gly Ser Arg 



Ala Arg Arg Ala Lys Met Gin His Phe Gly Ser Gly Gly Ser Ala Leu 

85 90 95 

Thr Gly Leu Ser Pro Ser Ser Arg Glu Asn Leu Asp Pro He Ala Glu 

100 105 110 



<210> 120 
<211> 118 
<212> PRT 
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<213> Homo sapiens 
<400> 120 

Met Gly Tyr Thr Glu 
1 5 

Ala Glu Thr Ser Thr 
20 

Gly Gly Asp Pro hsn 

35 

Leu Glu His Arg Ala 
50 

His Val Arg Arg Met 
65 

Ala Arg Arg Ser Asn 
85 

Ser Ser Ser Gin Ser 
100 

Pro lie Ala Glu Leu 
115 



Thr Ser Leu Gin Glu His 
10 

Glu Val He Cys Pro He 
25 

His Val Thr Asp Asp Phe 
40 

Pro Arg Asp Leu Asp Glu 
55 

Phe His Pro Gly Arg Gly 
70 75 

Met His Phe Thr Ser Ser 
90 

Ser Tyr Ser Pro Ser Asn 
105 

Leu 



Val Thr Ser Glu His 
15 

Cys Ala Ala Leu Pro 
30 

Ala Ala His Leu Thr 
45 

Ser Ser Gly Val Arg 
60 

Leu Gly Gly Pro Arg 
80 

Ser Thr Gly Gly Leu 
95 

Arg Glu Ala Met Asp 
110 



<210> 121 
<211> 116 
<212> PRT 

<213> Homo sapiens 
<400> 121 

Phe Glu Lys Leu Gin Lys Glu Leu His Glu Ala He Glu Gly Val Asn 
15 10 15 

Arg Tyr Asn Pro Glu Asn Val Ala Asp Leu Ala Ala Cys Val Gin Ala 
20 25 30 

Met Val Asn Glu Asn Lys Tyr Asp Lys Asp He Val Leu Thr He Leu 
35 40 45 

Lys Leu Tyr Gin Leu Asn Pro Glu Lys Tyr Asp Glu Ala Val Val Arg 
50 55 60 

Gin Val Leu Leu Lys Thr Leu Met Val Leu Pro Ser Ser Asp Phe Ala 
65 70 75 80 

Leu Ala Lys Cys Leu He Asp Thr Asn Arg Leu Gly Ser Gin Glu Leu 
85 90 95 



Arg Arg He Phe Asp Leu Gly Ala Val Leu Glu Ser Cys Asn Phe Ala 
100 105 110 
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Val Phe Trp Lys 
115 



<210> 122 
<211> 116 
<212> PRT 
<213> Homo sapiens 



<400> 122 

Phe Glu Gin Met Arg Ala Asn Val Gly Lys Leu Leu Lys Gly lie Asp 



Arg Tyr Asn Pro Glu Asn Leu Ala Thr Leu Glu Arg Tyr Val Glu Thr 
20 25 30 

Gin Ala Lys Glu Asn Ala Tyr Asp Leu Glu Ala Asn Leu Ala Val Leu 
35 40 45 

Lys Leu Tyr Gin Phe Asn Pro Ala Phe Phe Gin Thr Thr Val Thr Ala 

50 55 60 

Gin lie Leu Leu Lys Ala Leu Thr Asn Leu Pro His Thr Asp Phe Thr 

65 70 75 80 

Leu Cys Lys Cys Met lie Asp Gin Ala His Gin Glu Glu Arg Pro He 



Arg Gin He Leu Tyr Leu Gly Asp Leu Leu Glu Thr Cys His Phe Gin 
100 105 110 

Ala Phe Trp Gin 
115 



<210> 123 

<211> 93 

<212> PRT 

<213> Homo sapiens 

<400> 123 

Met He Lys pro Met Val Gly Phe Glu Asp Ala Val Lys His Tyr Ala 
15 10 15 

Cys Arg val He ser val Thr Phe Gin Lys He Glu Lys Lys Met Leu 
20 25 30 

Ser Arg Leu Leu Gly Gly Ala Ser Asp Lys Glu Val Thr Ala Leu Ala 
35 40 45 

Gin Ser Phe Gly Trp Glu Ala Lys Glu Asn Gly Asp val Phe Phe val 



Ala Asn His Glu Gly Thr He Lys Thr Arg Asn He Asp Glu Lys He 
65 70 75 80 
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Gin Phe Pro His Val Ala Asp Leu Leu Thr Ser He Gin 



<210> 124 
<211> 92 
<212> PRT 

<213> Homo sapiens 
<400> 124 

Leu Leu Glu Gly He Thr Gly Phe Glu Asp Ser Val Arg Lys Phe He 
15 10 15 

Cys His Val Val Gly He Thr Tyr Gin His He Asp Arg Trp Leu Leu 
20 25 30 

Ala Glu Met Leu Gly Asp Leu Ser Asp Ser Gin Leu Lys- Val Trp Met 
35 40 45 

Ser Lys Tyr Gly Trp Ser Ala Asp Glu Ser Gly Gin He Phe He Cys 
50 55 60 

Ser Gin Glu Glu Ser He Lys Pro Lys Asn He Val Glu Lys He Asp 
65 70 75 80 

Phe Asp Ser Val Ser Ser He Met Ala Ser Ser Gin 
85 90 



<210> 125 
<211> 52 
<212> PRT 

<213> Homo sapiens 
<400> 125 

Thr Gin Ser His Ser Val Thr Arg Leu Glu Cys Ser Gly Thr He Ser 
15 10 15 

Ala His Cys Asn Leu Cys Leu Pro Gly Ser Ser Asn Ser Pro Ala Ser 
20 25 30 

Ala Ser Arg Val Ala Gly Thr Ala Gly Thr Cys Arg Arg Ala Gin Leu 
35 40 45 

He Phe Val Phe 
50 



<210> 126 

<211> 52 

<212> PRT 

<213> Homo sapiens 



<400> 126 
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Thr Glu Ser His Ser Val Ala Arg 
1 5 

Ala His Cys Asn Leu Arg Leu Pro 
20 

Ala Ser Arg Val Ala Gly Thr Thr 
35 ■ 40 

He Phe Val Phe 
50 



Leu Glu Cys Ser Gly Ala He Ser 
10 IS 

Gly Ser Arg His Ser Pro Ala Ser 
25 30 

Gly Val Arg His His Thr Gin Leu 
45 



<210> 127 

<211> 19 

<212> PRT 

<213> Homo sapiens 

<4Q0> X27 

Phe Val Phe Leu Ala Glu Met Gly Phe His His Val Gly Arg Asp Gly 



<210> 128 
<211> 19 
<212> PRT 

<213> Homo sapiens 

<400> 128 

Phe Cys He Leu Val Glu Thr Gly Phe His His Val Gly Gin Asp Gly 



Leu Asn Leu 



<210> 129 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<400> 129 

Leu Asn Leu Val He His Pro Pro Arg Ser Pro Lys Ala Leu Gly Leu 
1 5 10 15 

Gin Ala 



<210> 130 
<211> 18 
<212> PRT 
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64 



<213> Homo sapiens 
<400> 130 

Leu Asp Leu Val lie Arg Leu Pro Arg Pro Pro Lys Val Leu Gly Leu 
15 10 15 

Gin Ala 



<210> 131 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<400> 131 

Lys Phe Leu Lys Ser Gly Asp Ala Ala lie Val Asp Met Val Pro Gly 
15 10 15 

Lys Pro Met Cys Val Glu Ser Phe Ser Asp Tyr Pro Pro Leu Gly Arg 
20 25 30 

Phe Ala Val Arg Asp Met Arg Gin Thr 
35 40 



<210> 132 

<211> il 

<212> PRT 

<213> Homo sapiens 

<400> 132 

Lys Phe Leu Lys Ser Gly Asp Ala Ala Il'e Val Asp Met Val Pro Gly 
1 5 10 15 

Lys Pro Met Cys Val Glu Ser Phe Ser Asp Tyr Pro Pro Leu Gly Arg 
20 25 30 

Phe Ala Val Arg Asp Met Arg Gin Thr 
35 40 



<210> 133 
<211> 225 
<212> PRT 
<213> Homo sapiens 

<400> 133 

Tyr Pro Gly His Val Pro Leu Ser Pro Leu Gin Arg lie Phe Leu Val 
15 10 15 

Ala Gly Ser Ala lie Met Gly Leu Lys Ala Pro Trp Arg Gly Gly Asp 
20 25 30 

Met He Ser Val Leu Gly Asp Ala Ser Gly Gin Pro Phe Phe Leu His 



wo 00/61626 



PCT/USOO/09066 



65 



35 40 45 

Arg Leu Leu Asn Lys Met Leu Val Asp Lys Thr Gly Arg Glu lie Leu 
50 55 60 

Lys Asp Lys Pro Arg Met Thr Ser Lys Ser Leu Asn Le\i Pro Phe Leu 
65 70 75 80 

Arg Thr Leu Pro Pro Asn Thr Leu Gly Lys lie Tyr Val Asp Trp lie 
85 90 95 

Asp Lys Glu His Val Gly Pro Asp Thr Arg Ser Pro Thr Arg Phe Val 
100 105 110 

Asp Asp Pro Glu Glu Ala Tyr Val Met Gin Arg Tyr Arg Glu Ser His 
115 120 125 

Asp Phe Tyr His Ala lie Cys Asn Met Pro Thr Asn lie Glu Gly Glu 
130 135 140 

Leu Ala lie Lys Trp Leu Glu Phe Val Asn Met Gly Leu Pro Val Gly 
145 150 155 160 

Ala Leu Ser Ala Leu Phe Gly Pro Leu Arg Leu Asn Cys Glu Gin Ala 
165 170 175 

Ser Arg Phe Arg Arg Val Tyr lie Pro Trp Ser lie Arg Asn Gly Leu 
180 185 190 

Asn Ala Lys Thr Leu lie Asn Val Tyr Trp Glu Lys Glu Leu Thr Asn 
195 200 205 

Asp lie Glu Asp Val Arg Arg Arg lie Arg lie Glu Ala Ala Pro Pro 
210 215 220 

Leu 
225 



<210> 134 

<211> 222 

<212> PRT 

<213> Homo sapiens 

<'300> 134 

Tyr Ser His His Leu Pro Thr Ser Pro Leu Gin Lys Ala Leu Leu Ala 
.1 5 10 15 

Ala Gly Ser Ala Ala Met Ala Leu Tyr Asn Pro Tyr Arg His Asp Met 
20 25 30 

val Ala Val Leu Gly Glu Thr Thr Gly His Arg Thr Leu Lys Val Leu 
35 40 45 

Arg Asp Gin Met Arg Arg Asp Pro Glu Gly Ala Gin He Leu Gin Glu 
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50 55 60 

Arg Pro Arg He Ser Thr Ser Thr Leu Asp Leu Gly Lys Leu Gin Ser 
65 70 75 80 

Leu Pro Glu Gly Ser Leu Gly Arg Glu Tyr Leu Arg Phe Leu Asp Val 
85 90 95 

Asn Arg Val Ser Pro Asp Thr Arg Ala Pro Thr Arg Phe val Asp Aap 
100 105 110 

Glu Glu Leu Ala Tyr Val He Gin Arg Tyr Arg Glu Val His Asp Met 
115 120 125 

Leu His Thr Leu Leu Gly Met Pro Thr Asn He Leu Gly Glu He Val 
130 135 140 

val Lys Trp Phe Glu Ala Val Gin Thr Gly Leu Pro Met Cys He Leu 
145 150 155 160 

Gly Ala Phe Phe Gly Pro He Arg Leu Gly Ala Gin Ser Leu Gin Val 
165 170 175 

Leu Val Ser Glu Leu He Fro Trp Ala Val Gin Asn Gly Arg Arg Ala 
180 185 190 

Pro Cys val Leu Asn Leu Tyr Tyr Glu Arg Arg Trp Glu Gin ser Leu 
195 200 205 

Arg Ala Leu Arg Glu Glu Leu Gly He Thr Ala Pro Pro Met 
210 215 220 



<210> 135 
<211> 301 
<2i2> PRT 
<Z13> Homo sapiens 

<400> 135 

Met Ala Thr Thr Lys Arg val Leu Tyr Val Gly Gly Leu Ala Glu Glu 
15 10 15 

Val Asp Asp Lys Val Leu His Ala Ala Phe He Pro Phe GLy Asp He 
20 25 30 

Thr Asp He Gin He Pro Leu Asp Tyr Glu Thr Glu Lys His Arg Gly 
35 40 45 

Phe Ala Phe Val Glu Phe Glu Leu Ala Glu Asp Ala Ala Ala Ala He 
50 55 60 

Asp Asn Met Asn Glu Ser Glu Leu Phe Gly Arg Thr He Arg Val Asn 
65 70 75 80 



Leu Ala Lys Pro Met Arg He Lys Glu Gly Ser Ser Arg Pro Val Trp 
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67 



85 



90 



95 



Ser Asp Asp Asp Trp Leu Lys Lys Phe Ser Gly Lys Thr Leu Glu Glu 
100 105 110 

Asn Lys Glu Glu Glu Gly Ser Glu Pro Pro Lys Ala Glu Thr Gin Glu 
115 120 125 

Gly Glu Pro He Ala Lys Lys Ala Arg Ser Asn Pro Gin Val Tyr Met 
130 135 140 

Asp He Lys He Gly Asn Lys Pro Ala Gly Arg He Gin Met Leu Leu 
145 150 155 160 

Arg Ser Asp Val Val Pro Met Thr Ala Glu Asn Phe Arg Cys Leu Cys 
165 170 175 

Thr His Glu Lys Gly Phe Gly Phe Lys Gly Ser Ser Phe His Arg He 
ISO 185 190 

He Pro Gin Phe Met Cys Gin Gly Gly Asp Phe Thr Asn Hia Asn Gly 
195 200 205 

Thr Gly Gly Lys Ser He Tyr Gly Lys Lys Phe Asp Asp Glu Asn Phe 
210 215 220 

He Leu Lys His Thr Gly Pro Gly Leu Leu Ser Met Ala Asn Ser Gly 
225 230 235 240 

Pro Asn Thr Asn Gly Ser Gin Phe Phe Leu Thr Cys Asp Lys Thr Asp 
245 250 255 

Trp Leu Asp Gly Lys His Val Val Phe Gly Glu Val Thr Glu Gly Leu 
260 265 270 

Asp Val Leu Arg Gin He Glu Ala Gin Gly Ser Lys Asp Gly Lys Pro 
275 280 285 

Lys Gin Lys Val He He Ala Asp Cys Gly Glu Tyr Val 
290 295 300 



<210> 136 
<211> 301 
<212> PRT 
<213> Homo sapiens 

<400> 136 

Met Ala Thr Thr Lys Arg Val Leu Tyr Val Gly Gly Leu Ala Glu Glu 
15 10 15 

Val Asp Asp Lys Val Leu His Ala Ala Phe He Pro Phe Gly Asp He 



20 



25 



30 



Thr Asp He Gin He Pro Leu Asp Tyr Glu Thr Glu Lys His Arg Gly 
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35 4U 45 

Phe Ala Phe Val Glu Phe Glu Leu Ala Glu Asp Ala Ala Ala Ala He 
50 55 60 

Asp Asn Met Asn Glu Ser Glu Leu Phe Gly Arg Thr lie Arg Val Asn 
65 70 75 80 

Leu Ala Lys Pro Met Arg He Lys Glu Gly Ser Ser Arg Pro Val Trp 
85 90 95 

Ser Asp Asp Asp Trp Leu Lys Lys Phe Ser Gly Lys Thr Leu Glu Glu 
100 105 110 

Asn Lys Glu Glu Glu Gly Ser Glu Pro Pro Lys Ala Glu Thr Gin Glu 
115 120 125 

Gly Glu Pro lie Ala Lys Lys Ala Arg Ser Asn Pro Gin Val Tyr Met 
130 135 140 

Asp He Lys He Gly Asn Lys Pro Ala Gly Arg He Gin Met Leu Leu 
145 150 155 160 

Arg Ser Asp Val Val Pro Met Thr Ala Glu Asn Phe Arg Cys Leu Cys 
165 170 175 

Thr His Glu Lys Gly Phe Gly Phe Lys Gly Ser Ser Phe His flxg He 
180 185 190 

He Pro Gin Phe Met Cys Gin Gly Gly Asp Phe Thr Asn His Asn Gly 
195 200 205 

Thr Gly Gly Lys Ser He Tyr Gly Lys Lys Phe Asp Asp Glu Asn Phe 
210 215 220 

He Leu Lys His Thr Gly Pro Gly Leu Leu Ser Met Ala Asn Ser Gly 
225 230 235 . 240 

Pro Asn Thr Asn Gly Ser Gin Phe Phe Leu Thr Cys Asp Lys Thr Asp 
245 250 255 

Trp Leu Asp Gly Lys His Val Val Phe Gly Glu Val Thr Glu Gly Leu 
260 265 270 

Asp Val Leu Arg Gin He Glu Ala Gin Gly Ser Lys Asp Gly Lys Pro 
275 280 285 

Lys Gin Lys Val He He Ala Asp Cys Gly Glu Tyr val' 
290 295 300 



<210> 137 
<211> 132 
<212> PRT 
<213> Homo sapiens 
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<400> 137 

Lys Arg Cys Phe Gly Ser Phe Phe Arg Val Ala Phe Tyr Gly Lys Leu 
1 5 10 15 ' 

Phe Gly Ala Leu Asn Asn Ala Glu Phe Val Tyr Lys Glu Ser Ala Phe 
20 25 30 

Ser Lys Leu Asn Glu He Ser Asn Arg Leu Glu Thr Phe Tyr Thr Asn 
35 40 45 

Met Tyr Gly Glu Gly Asn Val Val Val lieu Lys Asp Ser Lys Pro Val 
50 55 60 

Gin Leu Glu Lys Leu Asn Pro Glu Lys Ala Tyr lie Gin He Thr Phe 



Val Asp Val Tyr Leu Ser Asp Asn Glu Lys Mat Glu Arg Thr Thr Tyr 
85 90 95 

Phe Thr Arg Arg Asn Asn Val Asn Arg Phe Tyr Phe Glu Ala Pro Tyr 
100 105 110 

Thr Met Glu Gly Arg Ala Gin Gly Glu Leu Ala Ala Gin Tyr Lys Lys 
115 120 125 

Axg Thr He Leu 
130 



<210> 138 
<211> 132 
<212> PRT 
<213> Homo sapiens 

<400> 13B 

Glu Arg Val Phe Gly Thr Tyr Phe Arg Val Gly Phe Tyr Gly Ala His 
15 10 15 

Phe Gly Asp Leu Asp Glu Gin Glu Phe Val Tyr Lys Glu Pro Ser He 
20 25 30 

Thr Lys Leu Ala Glu He Sex His Arg Leu Glu Glu Phe Tyr Thr Glu 
35 40 45 

Arg Phe Gly Asp Asp Val Val Glu He He Lys Asp Ser Asn Pro .Val 
50 55 60 

Asp Lys Ser Lys Leu Asp Ser Gin Lys Ala Tyr He Gin He Thr Tyr 
65 70 75 80 

Val Glu Pro Tyr Phe Asp Thr Tyr Glu Leu Lys Asp Arg Val Thr Tyr 
85 90 95 



Phe Asp Arg Asn Tyr Gly Leu Arg Thr Phe Leu Phe Cys Thr Pro Phe 
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70 



100 105 110 

Thr Pro Asp Gly Arg Ala His Gly Glu Leu Pro Glu Gin His Lys Arg 
115 120 125 

Lys Thr Leu Leu 

130 



<210> 139 
<211> 65 
<212> PRT 

<213> Homo sapiens 
<400> 139 

Pro Leu Glu lie Ala Asn Val Phe Leu Ala Asn Ala Met Leu Asp Asp 
15 10 15 

Arg Gly Arg Pro Val Asp Arg Leu Gin Asn Lys Leu Arg Leu Ser Phe 
20 25 30 

Arg His Leu Gin Cys Lys Ala Met Glu Ala He Glu Leu Cys Arg Gin 
35 40 45 

Leu lie Gly Glu Asp Gin Lys Glu Tyr Glri Arg Asn Val Glu Glu Asn 
50 55 60 

Phe 
65 



<210> 140 
<211> 62 
<212> PHT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (18) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 140 

Pro Val Glu Val Ala Gin Val Phe Leu Ala Glu He Pro Glu Asp Pro 
15 10 IS 

Lys Xaa Phe Arg His His Asn Lys Leu Arg Leu Cys Phe Lys Asp Phe 
20 25 30 

Cys Lys Lys Cys Glu Asp Ala Leu Arg Lys Asn Lys Ala Leu He Gly 

35 40 45 



Pro Asp Gin Lys Glu Tyr His Arg Glu Leu Glu Arg Asn Tyr 
50 55 60 
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<210> 141 
<211> 226 
<;212> PRT 

<213> Homo sapiens 
<400> 141 

Ser Met Asn Pro Lys Asp Tyr Lys Leu Met Glu Glw lie Gly His Gly 
15 10 15 

Ala Ser Ala Val Val Tyr Arg Ala lie Tyr Leu Pro Thr Asn Glu Val 

20 25 30 

Val Ala lie Lys Cys Leu Asp Leu Asp Arg Cys Asn Ser Asn Leu Asp 
35 40 45 

Asp lie Arg Arg Glu Ser Gin Thr Met Ser Leu lie Asp His Pro Asn 
50 55 60 

val He Lys Ser Phe Cys Ser Phe Ser Val Asp His Ser Leu Trp Val 



Val Met Pro Phe Met Ala Gin Gly Ser Cys Leu His Leu Met Lys Thr 
85 90 95 

Ala Tyr Ser Asp Gly Phe Glu Glu Ser Ala He Cys Cys Val Leu Lys 
100 105 110 

Glu Thr Leu Lys Ala Leu Asp Tyr Leu His Arg Gin Gly His lie His 
115 120 125 

Arg Asp val Lys Ala Gly Asn He Leu Leu Asp Asp Asn Gly Glu He 
130 135 140 

Lys Leu Gly Asp Phe Gly Val Ser Ala Cys Leu Phe Asp Asn Gly Asp 
145 150 155 160 

Arg Gin Arg Ala Arg Asn Thr Phe Val Gly Thr Pro Cys Trp Met Ala 
165 170 175 

Pro Glu Val Leu Gin Pro Gly Asn Gly Tyr Asn Ser Lys Ala Asp He 
180 185 190 

Trp Ser Phe Gly He Thr Ala Leu Glu Leu Ala His Gly His Ala Pro 
195 200 205 

Phe Ser Lys Tyr Pro Pro Met Lys Val Leu Leu Met Thr He Gin Asn 
210 215 220 

Ala Pro 
225 



<210> 142 
<211> 234 
<212> PRT 
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<213> Homo sapiens 
<40Q> 142 

Ser Thr Asn Val Ser His Tyr Glu Leu Gin Val Glu lie Gly Arg Gly 
15 10 15 

Phe Asp Asn Leu Thr Ser Val His Leu Ala Arg His Thr Pro Thr Gly 
20 25 30 

Thr Leu Val Thr lie Lys lie Thr Asn Leu Glu Asn Cys Asn Glu Glu 

35 40 45 

Arg Leu Lys Ala Leu Gin Lys Ala Val lie Leu Ser His Phe Phe Arg 
50 55 60 

His Pro Asn lie Thr Thr Tyr Trp Thr Val Phe Thr Val Gly Ser Trp 
65 70 75 80 

Leu Trp val He Ser Pro Phe Met Ala Tyr Gly Ser Ala Ser Gin Leu 



Leu Arg Thr Tyr Phe Pro Glu Gly Met Ser Glu Thr Leu lie Arg Asn 
100 105 110 

He Leu Phe Gly Ala Val Arg Gly Leu Asn Tyr Leu His Gin Asn Gly 
115 120 125 

Cys He His Arg Ser lie Lys Ala Ser His He Leu He Ser Gly Asp 
130 135 140 

Gly Leu Val Thr Leu Ser Gly Leu Ser His Leu His Ser Leu Val Lys 
U5 150 155 160 

His Gly Gin Arg His Arg Ala Val Tyr Asp Phe Pro Gin Phe Ser Thr 
165 170 175 

Ser Val Gin Pro Trp Leu Ser Pro Glu Leu Leu Arg Gin Asp Leu His 
130 185 190 

Gly Tyr Asn Val Lys Ser Asp He Tyr Ser Val Gly He Thr Ala Cys 
195 200 205 

Glu Leu Ala Ser Gly Gin Val Pro Phe Gin Asp Met His Arg Thr Gin 
210 215 220 

Met Leu Leu Gin Lys Leu Lys Gly Pro Pro 
225 230 



<210> 143 
<211> 68 
<212> PRT 

<213> Homo sapiens 
<400> 143 
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Arg Arg Asn Val Glu Leu Phs He Ala Thr Ser Gin Lys Phe Val Gin 

15 10 15 

Glu Thr Glu Leu Ser Gin Arg He Arg Asp Trp Glu Asp Thr. Val Gin 

20 25 30 

Pro Leu Leu Gin Glu Gin Glu Gin His Val Pro Phe Asp He His Thr 

35 40 45 

Tyr Gly Asp Gin Leu Val Ser Arg Phe Pro Gin Leu Asn Glu Trp Cys 



60 



Pro Phe Ala Glu 
65 



<210> 144 

<211> 68 

<212> PRT 

<213> Homo sapiens 

<400> 144 

Arg Gly Asn Val Glu Leu Phe He Ala Thr Ser Gin Lys Phe Val Gin 
15 10 15 

Glu Thr Glu Leu Ser Gin Arg He Arg Asp Trp Glu Asp Thr Val Gin 
20 25 30 

Pro Leu Leu Gin Glu Gin Glu Gin His Val Pro Phe Asp He His Thr 
35 40 45 

Tyr Gly Asp Gin Leu Val Ser Arg Phe Pro Gin Leu Asn Glu Trp Cys 
50 55 60 

Pro Phe Ala Asp 
65 



<210> 145 

<211> 66 

<212> PRT 

<213> Homo sapiens 

<400> 145 

Leu Val Ala Gly Gin. Pro Ala Phe Glu val Cys Arg Ser Met Leu Ala 
1.5 10 15 

ser Leu Gin Leu Ala Asn Asp Tyr Thr val Glu He Thr Gin Gin Pro 
20 25 30 

Gly Leu Glu Met Ala Val Asp Thr Met Ser Leu Arg Leu Leu Thr His 
35 40 45 



Gin Arg Ala His Lys Arg Phe Gin Thr Tyr Ala Ala Pro Ser Met Ala 
50 55 60 
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Gin Pro 
65 



<210> 146 
<211> 66 
<212> PRT 

<213> Homo sapiens 
<400> 146 

Leu Val Ala Gly Gin Pro Ala Phe Glu Val Cys Arg ser Met Leu Ala 

15 10 IS 

ser Leu Gin Leu Ala Asn Asp Tyr Thr val Glu He Thr Gin Gin Pro 
20 25 30 

Gly Leu Glu Met Ala Val Asp Thr Met Ser Leu Arg Leu Leu Thr His 
35 40 45 

Gin Arg Ala His Lys Arg Phe Gin Thr Tyr Ala Ala Pro Ser Met Ala 
50 55 60 

Gin Pro 
65 



<210> 147 
<2H> 309 
<212> PRT 

<213> Homo sapiens 
<400> 147 

Gly He Gly His Glu Phe Ser Gly Arg Phe Phe His Asp Arg Arg Glu 
15 10 15 

Arg Arg Leu Gly Gly Leu Ala Ser Gin Glu Pro Gly Ala He He Glu 

20 25 30 

Leu Phe Asn ser Val Leu Gin Phe Leu Ala Ser Val Val Ser Ser Glu 
35 40 45 

Gin Leu Cys Asp Leu Ser Trp Pro Val Thr Glu Phe Ala Glu Ala Gly 
50 55 60 

Gly Ser Arg Leu Leu Pro His Leu His Trp Asn Ala Pro Glu His Leu 
65 70 75 80 

Ala Trp Leu Lys Gin Ala Val Leu Gly Phe Gin Leu Pro Gin Met Asp 

85 90 95 

Leu Pro Pro Leu Gly Ala Pro Trp Leu Pro Val Cys Ser Met Val Val 
100 105 110 



Gin Tyr Ala Ser Gin He Pro Ser Ser Arg Gin Thr Gin Pro Val Leu 
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115 



120 



125 



Gin Ser Gin Val Glu Asn Leu Leu His Arg Thr Tyr Cys Arg Trp Lys 
130 135 140 

5er Lys Ser Pro Ser Pro Val His Gly Ala Gly Pro Ser Val laet Glu 
145 150 155 160 

lie Pro Trp Asp Asp Leu lie Ala Leu Cys lie Asn His Lys Leu Arg 
165 170 175 

Asp Trp Thr Pro Pro Arg Leu Pro Val Thr Ser Glu Ala Leu Ser Glu 
130 185 190 

Asp Gly Gin lie Cys Val Tyr Phe Phe Lys Asn Asp Leu Lys Lys Tyr 
195 200 205 

Asp Val Pro Leu Ber Trp Glu Gin Ala Arg Lsu Gin Thr Gin Lys Glu 
210 215 220 

Leu Gin Leu Arg Glu Gly Arg Leu Ala lie Lys Pro Phe His Pro Ser 
225 230 235 240 

Ala Asn Asn Phe Pro lie Pro Leu Leu His Met His Arg Asti Trp Lys 
245 250 • 255 

Arg Ser Thr Glu Cys Ala Gin Glu Gly Arg lie Pro Ser Thr Glu Asp 
260 265 270 

Leu Met Arg Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin Cys Leu Ser 
275 280 285 

Ser Ser Leu Leu Leu Glu Lys Glu Glu Asn Lys Arg Phe Glu Asp Gin 
290 295 300 

Leu Gin Gin Trp Leu 
305 



<210> 148 
<211> 309 
<2I2> FRT 
<2i3> Homo sapiens 

<'100> I'lB 

Gly He Gly His Glu Phe Ser Gly Arg Phe Phe His Asp Arg Arg Glu 
15 10 15 

Arg Arg Leu Gly Gly Leu Ala ser Gin Glu Pro Gly Ala He He Glu 
20 25 30 

Leu Phe Asn Ser Val Leu Gin Phe Leu Ala Ser val val Ser Ser Glu 



35 



40 



45 



Gin Leu Cys Asp Leu Ser Trp Pro Val Thr Glu Phe Ala Glu Ala Gly 
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50 55 60 

Gly Ser Arg Leu Leu Pro His Leu His Trp Asn Ala Pro Glu His Leu 
65 70 75 80 

Ala Trp Leu Lys Gin Ala Val Leu Gly Phe Gin Leu Pro Gin Met Asp 
85 90 95 

Leu Pro Pro Leu Gly Ala Pro Trp Leu Pro Val Cys Ser Met Val Val 
100 105 110 

Gin Tyr Ala Ser Gin He Pro Ser Ser Arg Gin Thr Gin Pro Val Leu 
115 120 125 

Gin Ser Gin Val Glu Asn Leu Leu His Arg Thr Tyr Cys Arg Trp Lys 
130 135 140 

Ser Lys Ser Pro Ser Pro Val His Gly Ala Gly Pro Ser Val Met Glu 
145 150 155 160 

He Pro Trp Asp Asp Leu lie Ala Leu Cys He Asn His Lys Leu Arg 
165 170 175 

Asp Trp Thr Pro Pro Arg Leu Pro Val Thr Ser Glu Ala Leu Ser Glu 
180 185 190 

Asp Gly Gin He Cys Val Tyr Phe Phe Lys Asn Asp Leu Lys Lys Tyr 
195 200 205 

Asp Val Pro Leu Ser Trp Glu Gin Ala Arg Leu Gin Thr Gin Lys Glu 
210 215 220 

Leu Gin Leu Arg Glu Gly Arg Leu Ala He Lys Pro Phe His Pro Ser 
225 230 235 240 

Ala Asn Asn Phe Pro He Pro Leu Leu His Met His Arg Asn Trp Lys 
245 250 255 

Arg Ser Thr Glu Cys Ala Gin Glu Gly Arg He Pro Ser Thr Glu Asp 
260 265 270 

Leu Met Arg Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin Cys Leu ser 
275 280 285 

Ser Ser Leu Leu Leu Glu Lys Glu Glu Asn Lys Arg Phe Glu Asp Gin 
290 295 300 

Leu Gin Gin Trp Leu 
305 



<210> 149 
<211> 92 
<212> PRT 

<213> Homo sapiens 
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<40O> 149 

Glu Asp Ser Gly Ala Phe Thr Asp 
1 5 

Pro Gin Thr Leu val Ser Leu Ser 
20 

Thr Ser Val Thr Thr Ser Pro 61n 

35 40 

Gin Leu Ser Glu Ala Thr Gly Thr 
50 55 

Leu Glu Arg Leu lie Arg Ser Ser 
65 70 

Leu His Leu Ser Ala Leu Leu Asp 
85 



Leu Thr Ser Leu Pro Leu Tyr Leu 
10 15 

His Thr lie Glu Pro Val Met Lys 
25 30 

Ser Asp Met Met Arg Glu Gin Leu 
45 

Cys Leu Gly Glu Arg Leu Lys His 
60 

Arg Glu Glu Glu Val Ala Ser Glu 
75 ao 

Met Val Asp He 
90 



<210> 150 

<211> 92 

<212> PRT 

<213> Homo sapiens 

<400> 150 

Glu Asp Ser Gly Ala Phe Thr Asp Leu Thr Ser Leu Pro Leu Tyr Leu 
15 10 15 

Pro Gin Thr Leu Val Ser Leu Ser His Thr He Glu Pro Val Met Lys 
20 25 30 

Thr Ser Val Thr Thr Ser Pro Gin Ser Asp Met Met Arg Glu Gin Leu 
35 40 45 

Gin Leu Ser Glu Ala Thr Gly Thr Cys Leu Gly Glu Arg Leu Lys His 
50 55 60 

Leu Glu Arg Leu lie Arg Ser Ser Arg Glu Glu Glu Val Ala Ser Glu 
65 70 75 80 

Leu His Leu Ser Ala Leu Leu Asp Met Val Asp lie 
85 90 



<210> 151 
<211> 56 
<212> PRT 
<213> Homo sapiens 



<400> 151 

Thr Val Thr Glu He Pro Asp Thr He Asn' Asp Leu Gin Gly Ser Thr 
1 5 10 .15 
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Lys Val Leu Gin Ala Val Gin Trp Leu Val Ser His Cys Pro His Ser 

20 25 30 

Leu Asp Leu Cys Cys Gin Thr Leu lie Gin Tyr Val Glu Asp Gly He 

35 40 45 

Gly His Glu Phe Ser Gly Arg Phe 
50 55 



<210> 152 
<211> 56 
<212> PRT 
<213> Homo sapiens 

<400> 152 

Thr Val Thr Glu He Pro Asp Thr He Asn Asp Leu Gin Gly Ser Thr 
15 10 15 

Lys val Leu Gin Ala Val Gin Trp Leu Val Ser His Cys Pro His Ser 



Leu Asp Leu Cys Cys Gin Thr Leu He Gin Tyr Val Glu Glu Gly Leu 
35 40 45 

Ala Met Ser Leu Val Ala Ala Phe 
50 55 



<210> 153 

<2il> 189 

<2i2> PRT 

<213> Homo sapiens 

<400> 153 

Lys He Ala Gin Leu Glu Glu Glu 
1 5 

Glu Leu Leu Asn Asp Arg Phe Arg 
20 

Leu Asn Ser Glu Leu Ala Ala Glu 

35 40 

Asn Ala Arg Gin Gin Leu Glu Arg 
50 55 

Leu Gin Glu Leu Glu Gly Ser Val 
65 70 

Ala Thr Leu Glu Ser Lys He Ala 
85 



Leu Glu Glu Glu Gin Ser Asn Met 
10 15 

Lys Thr Thr Leu Gin Val Asp Thr 
25 30 

Arg Ser Ser Ala Gin Lys Ser Glu 
45 

Gin Asn Lys Glu Leu Lys Ala Lys 
60 

Lys Ser Lys Phe Lys Ala Thr He 
75 80 

Gin Leu Glu Glu Gin Leu Glu Gin 
90 95 



Glu Ala Lys Glu Arg Ala Ala Ser Asn Lys Leu Val Arg Arg Thr Glu 
100 105 110 
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Lys Lys Leu Lys Glu Val Phe Met Gin Val Glu Asp Glu Arg Arg His 
115 120 125 

Als Asp Gin Tyr Lys Glu Gin Met Glu Lys Ala Asn Thr Arg Met Lys 
130 135 140 

Gin Leu Lys Arg Gin Leu Glu Glu Ala Glu Glu Glu Ala Thr Arg Ala 
145 150 155 160 

Asn Ala Ser Arg Arg Lys Leu Gin Arg Glu Leu Asp Asp Ala Thr Glu 
165 170 175 

Ala Asn Glu val Leu Ser Arg Glu Val Ser Thr Leu Lys 
leo' 185 



<210> 154 
<211> 184 
<212> PRT 
<213> Homo sapiens 

<400> 154 

Lys val Ser Arg Leu Glu Thr Glu Leu Asp Glu Glu Lys Asn Thr Val 
1 5 10 _ 15 

Glu Leu Leu Thr Asp Arg Val Asn Arg Gly Arg Asp Gin Val Asp Gin 
20 25 30 

Leu Arg Thr Glu Leu Met Gin Glu Arg Ser Ala Arg Gin Asp Leu Glu 
35 40 45 

Cys Asp Lys He Ser Leu Glu Arg Gin Asn Lys Asp Leu Lys Thr Arg 
50 55 60 

Leu Ala Ser Ser Glu Gly Phe Gin Lys Pro Ser Ala Ser Leu Ser Gin 



Leu Glu Ser Gin Asn Gin Leu Leu Gin Glu Arg Leu Gin Ala Glu Glu 
85 90 95 

Arg Glu Lys Thr Val Leu Gin Ser Thr Asn Arg Lys Leu Glu Arg Lys 
100 105 110 

Val Lys Glu Leu Ser lie Gin He Glu Asp Glu Arg Gin His Val Asn 
115 120 125 

Asp Gin Lys Asp Gin Leu Ser Leu Arg Val Lys Ala Leu Lys Arg Gin 
130 135 140 

Val Asp Glu Ala Glu Glu Glu He Glu Arg Leu Asp Gly Leu Arg Lys 
145 150 155 160 



Lys Ala Gin Arg Glu Val Glu Glu Gin His Glu Val Asn Glu Gin Leu 
165 170 175 
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Gin Ala Arg lie Lys Ser Leu Glu 
180 



<210> 155 
<211> 134 
<212> PRT 
<213> Homo sapiens 

<400> 155 

Ser Arg Asp Glu Asn Gin lie Lys Ala Asp Arg Cys Glu Gly Gin Met 
15 10 15 

Lys Gin lie Gin Glu Leu Tyr Ala Ala Lys Ala Arg Glu lie Glu Asp 
20 25 30 

Phe Lys Phe Lys Arg Gin Arg Ala Glu Glu Glu Leu Glu Thr Leu Arg 
35 40 45 

lie Lys Tyr Glu Arg Val Lys Arg Asn Glu Ser Val Pro Ala Gin Ser 
50 55 60 

Gly Asp Gin Val Leu Glu Glu Ala Asn Arg Gin Met Lys Glu Thr Leu 
65 70 75 80 

Thr Cys Pro Ser Cys Lys Thr Arg Pro Lys Asp Cys He Met Leu Lys 
85 90 95 

Cys Tyr His Leu Phe Cys Glu Thr Cys He Lys Thr Met Tyr Asp Thr 
100 105 110 

Arg Gin Arg Lys Cys Pro Lys Cys Asn Ser Asn Phe Gly Ala Asn Asp 
115 120 125 

Phe His Arg He Phe He 
130 



<210> 156 
<211> 132 
<212> PRT 
<213> Homo sapiens 

<400> 156 

Ala Arg Glu Asp Leu Lys Val Gin Leu Glu His Val Gin Thr Arg Leu 
15 10 15 

Arg Glu He Gin Pro Cys Leu Ala Glu Ser Arg Ala Ala Arg Glu Lys 
20 25 30 

Glu Ser Phe Asn Leu Lys Arg Ala Gin Glu Asp He Ser Arg Leu Arg 
35 40 45 

Arg Lyg Leu Glu Lys Gin Arg Lys Val Glu Val Tyr Ala Asp Ala Asp 
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Glu lie Leu Gin Glu Glu lie Lys Glu Tyr Lys Ala Arg Leu Thr Cys 



Pro Cys Cys Asn Thr Arg Lys Lys Asp Ala Val Leu Thr Lys Cys Phe 
85 90 95 

His val Phe Cys Phe Glu Cys Val Arg Gly Arg Tyr Glu Ala Arg Gin 
100 105 110 

Arg Lys Cys Pro Lys Cys Asn Ala Ala Phe Gly Ala His Asp Phe His 
115 120 125 



Arg lie Tyr lie 
130 



<2I0> 157 
<211> 143 
<212> PRT 
<213> Homo sapiens 

<400> 157 

Lys Gin Ala Xhr Lys Gly Gin Lys Glu lie Tyr Glu Glu Asn Gin Lys 
15 10 15 

Thr Val Thr Thr Tyr Ser Val Ala Ser Thr He Ser Met Ala He Tyr 
20 25 30 

Tyr Ser Ser Cys Met Phe Leu Ser Gin Cys Ser Ser Thr Asp Tyr Val 
35 40 45 

Phe Phe Ala Val Ser Ala Leu Val Gin He Phe Ala He Leu Phe Met 
50 55 60 

Lys Ser Leu Ala Lys Ala Lys Leu Asp Asp Lys Gly His Val Leu Asp 
65 70 75 80 

Ala Gly Ala Asp Leu Asn Asp Pro Glu Ala Phe Gly Glu Tyr Cys Lys 



Asp Ala He He Leu Thr Val He He Gin He He Ser Leu Tyr Ser 
100 105 XIO 

Thr Tyr Gly Phe Leu Leu Leu Leu Ala Phe Pro Gly Ala Ala Thr Tyr 
115 120 125 

Lys Phe Val Ala Gly Phe Leu Leu Pro Trp Leu Thr Ala Gly Ser 
130 135 140 



<210> 158 
<211> 145 
<212> PRT 
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<213> Homo sapiens 
<400> 158 

Lys Ala Gly Thr Arg Gly Lys Lys 
1 5 

Thr Leu Lys Phe Tyr Leu Arg-lle 
20 

Cys Leu Val Thr Lea Val Phe Phe 
35 40 

Trp Leu Ala Leu Gly Phe Ser Leu 
50 55 

Ser Met Ser Ser Met Ala Arg Ala 
65 70 

Met Asp Gly Gly Met Asp Leu Asn 
85 

Leu Lys Asp Val lie Leu Leu Thr 

100 

Phe Ser Leu Tyr Val Trp Ser Phe 
115 120 

Leu Tyr Leu Leu Trp Val Asn Val 
130 135 

Ser 
145 



Gin lie Phe Glu Glu Asn Arg Glu 

10 15 

lie Leu Gly Ala Asn Ala lie Tyr 
25 30 

Tyr Ser Ser Ala Ser Phe Trp Ala 

45 

Ala Val Tyr Gly Ala Ser Tyr His 
60 

Ala Phe Ser Glu Asp Gly Ala Leu 
75 80 

Met Glu Gin Gly Met Ala Glu His 
90 95 

Ala He Val Gin Val Leu Ser Cys 
105 110 

Trp Leu Leu Ala Pro Gly Arg Ala 
125 

Leu Gly Pro Trp Phe Thr Ala Asp 
140 



<210> 159 
<211> 175 
<212> PRT 
<213> Homo sapiens 

<400> 159 

Glu lie Asn Leu Leu Ala Tyr His Gly Ala Cys His Gly Ala Gly Pro 
1 5 10 15 

Val Pro Thr Gly Ser Leu Leu Asp Leu Arg Leu Leu Ser Ala Phe Lys 
20 25 30 

Pro Pro Ala Tyr Glu Asp Val Val His His Pro Gly Thr Pro Pro Pro 
35 40 45 

Pro Tyr Thr Val Gly Pro Gly Tyr Pro Trp Thr Thr Ser Ser Glu Cys 
50 55 60 



Thr Arg Cys Ser Ser Glu Ser Ser Cys Ser Ala His Leu Glu Gly Thr 
65 70 75 80 
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Asn Val Glu Gly Val Ser Ser Gin Gin Ser Ala Leu Pro His Gin Glu 



Gly Glu Pro Arg Ala Gly Leu Ser Pro val His He Pro Pro Ser Cys 
100 105 110 

Arg Tyr Arg Arg Leu Thr Gly Asp Ser Gly He Glu Leu Cys Pro Cys 
115 120 125 

Pro Asp Ser Ser Glu Gly Glu Pro Leu Lys Glu Ala Arg Ala Ser Ala 

130 135 140 

Ser Gin Pro Asp Leu Glu Asp His Ser Pro Cys Ala Leu Pro Pro Asp 
145 150 155 160 

Ser Val Ser Gin Val Pro Pro Met Gly Leu Ala Ser Ser Cys Gly 
165 170 175 



<210> 160 
<211> 175 
<2i2> PRT 

<213> Homo sapiens 
<400> 160 

Glu He Asn Leu Leu Ala Tyr His Gly Ala Cys His Gly Ala Gly Pro 
15 10 15 

Phe Pro Thr Gly Ser Leu Leu Asp Leu Arg Phe Leu Ser Thr Phe Lys 
20 25 30 

Pro Pro Ala Tyr Glu Asp Val Val His Arg Pro Gly Thr Pro Pro Pro 
35 40 45 

Pro Tyr Thr Val Ala Pro Gly Arg Pro Leu Thr Ala Ser Ser Glu Gin 
50 55 60 

Thr Cys Cys Ser Ser Ser Ser Ser Cys Pro Ala His Phe Glu Gly Thr 
65 70 75 80 

Asn Val Glu Gly Val Ser Ser His Gin Ser Ala Pro Pro His Gin Glu 



Gly Glu Pro Gly Ala Gly Val Thr Pro Ala Ser Thr Pro Pro Ser Cys 
100 105 110 

Arg Tyr Arg Arg Leu Thr Gly Asp Ser Gly He Glu Leu Cys Pro Cys 
115 120 125 

Pro Ala Ser Gly Glu Gly Glu Pro Val Lys Glu Val Arg Val Ser Ala 
130 135 140 

Thr Leu Pro Asp Leu Glu Asp Tyr Ser Pro Cys Ala Leu Pro Pro Glu 
145 150 155 160 
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Ser val Pro Gin lie Phe Pro Met Gly Leu Ser Ser Ser Glu Gly 
165 170 175 
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